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EXECUTIVE SUM14ARY

This report describes the development of two capabili.ty assessment models

built under the CAPLOG project. The first model assesses reparable spare

parts availability and the effect on aircraft capability. The second model

evaluates threat-oriented munitions availability and the corresponding effect

on Navy capability. These models are designed to be used as programming

support tools, which display the effect of funding on Navy capability.

The aircraft spares capability assessment model assesses various scenarios

of peace and wartime (with varying lengths of time), different amounts of

f lying hour requirements for specific aircraft (and therefore spare parts),

and examines the effect that various budgets have on the resulting capability.

This prototype model is currently operational. It is being used for the F-14

aircraft.

The munitions model's work is more conceptual and focuses on air-to-air

munitions. Two approaches to this model have been described here. The first

approach is an applied model which was developed in order to obtain answers

quickly, using available data and expert judgement. The second approach is an

* unconstrained R&D methodology which should yield more accurate results. In

this example, it uses the F-14 and F-4 aircraft, and the Sparrow, Phoenix, and

Sidewinder missiles.

Both the spares and munitions assessment models were developed in a

fashion which would allow results to be combined in a balanced resource

format. For example, the same scenario and force structure assumptions were

used as drivers for both models. The balanced results can then be portrayed

as an "envelope of capability" based upon resource levels of two different

commodities.



I. INTRODUCTION

Synergy has developed two capability assessment models for Navy aircraft.

One assesses spare parts, and the other, munitions.

Section II describes the background on this approach. It includes a 0

description of why such capability assessment tools are required and how they

can be used.

Section III presents the model developed to assess reparable spare parts

availability and the corresponding effect on Navy capability. This section

contains a history of the CAPLOG spares module development plus sample model

rreports and computer source code for the model.

Section IV describes the conceptual framework and a prototype methodology

for a munitions availability model that would assess the resu.lting impact on

capability. This section presents two approaches. One is designed to obtain

quick results using available information. The other is more analytical and

specifies the exact information needed in order to obtain results.

Section V presents possibilities for future work on these models. It

describes possible extensions, improvements, and further applications of these

two capability assessment tools.



Il. BACKGROUND

This final report describes what has been done for the Navy on development

of two logistics capability assessment models. The first model assesses

I reparable spares, and the second, air-to-air munitions. These mooels are

designed to assess the effect of spare parts and munitions availability on

Navy wartime capabilities under a variety of scenario assumptions. This

provides support for logistics budgeting by estimating the budget for spares

and munitions required to accomplish a particular set of plans, and the effect

on capability if funding is not available. Display techniques are available

p to support analysis and funding requests for spare parts and munitions.

For the past ten years, the U.S. Air Force in its Logistics Capability

Measurement System (LCMS) project has developed striking and novel

j methodologies for relating logistics resources to materiel readiness in both

peace and war. Some of the analytical work done under that effort led to

significant refinements in resource capability assessment techniques.

Therefore, it is appropriate to apply any knowledge gained in Air Force

research (when applicable to Navy problems) to produce a better product and to

avoid duplication of efforts across the services. The OSD/MRA&L requires the

capability to assimilate and utilize these methodologies in developing its own

long-term logistics budgeting and capability plans for obtaining, integrating,

and using information from the individual military services for logistics

readiness evaluation.

The Overview Model, a part of the LCMS, was originally designed to provide

the U.S. Air Force with tested and documented logistics readiness models that,

on a quick-turnaround basis, illustrated the effects of various budgetary ano

management decisions on the immediate readiness, mission capability and

2



sustainability of the United States Air Force. Over the past several years

the Overview Model has undergone rigorous testing, evaluation, and

improvement. The model has proved itself successful in assessing the

r logistics readiness, mission capability, and budget requirements of the Air

Force. The Air Force work that is of particular interest is that portion

which has developed methods of making wartime projections of spares

capabilities by individual weapon systems under different assumptions and

scenarios. while this has been done in detail and with credibility, the

quick-response aspects of this system are critical to the present project. In

addition, the Air Force has developed methods of balancing capabilities of,

and requirements for, multiple individual logistics programs for various time

periods in the future.

It is recognized however, that the Navy is not the Air Force and many

significant differences exist. For example, the Navy has different missions,

different resupply concepts, and different data systems, to name a few.

The first step in adapting these methodologies for Navy use is to develop

working hypotheses about the relationships between its materiel readiness for

reparable spares to capabilities for individual aviation weapon systems for

the Navy. Specific examples were developed for individual aircraft weapon

systems using the modified LCMS Overview Model and using data as provided by

Navy Personnel.

In addition, emphasis on specific needs of the Navy that differ from those

of the Air Force should be given prominence. The intent of this project was

to demonstrate to the Navy that these methods are technically feasible and

that the Navy should adopt the models developed under this project for their

own use. Specifically, developing acceptable scenarios for carrier-based

3



activities was given special attention. Problems of developing Navy-wide

capability estimates by individual carrier groups, have been isolated and

addressed with the development of feasible computation methodologies.

Synergy has developed a working computer model prototype of a chart

relating Navy-wide sorties assigned wnder either Navy-provided scenario data

or under both high and low-boundary scenarios to individual weapon system

reparable spares capabilities for the F-14 weapon system used by the Navy.

This model was adapted from the LCMS Overview Model used by the Air Force.

The second part of this ef fort was the deve.Lopment of a prototype model

for air-to-air munitions.

Munitions sustainability and the depiction of alternatives for &POM support

has long been a problem area for the services. Heretofore, sustainability

questions from OSD to the services have been answered, of necessity, with

gross tonnages and dollars. While this kind of approach has been acceptable

in the past, the information requirements for more sophisticated analyses and

outputs in the area of munitions are increasing.

Synergy developed a working computer model prototype which relates

requirements, time-phased for each individual munition to current and

projected inventories on an individual munition-type basis. The model is

sensitive to changes in key variables such as expenditure per sortie factors

(EPSF), weapon loads, role effect factors, and shifts in scenarios. In

addition, the model is capable of handling substitution of less preferred

p munitions for preferred munitions when they are exhausted.

The spares model that was developed is currently in use. The

munitions model is still a manual prototype. A detailed description of each

is contained in the following sections.

4



1I1. CAPLOG SPARES MODEL

A. Introduction

During the first six months of this contract, Synergy, Inc. has adopted

U.S. Air Force logistics capability assessment methodologies for use by the 0

U.S. Navy. Initially, this work has focused upon projections of wartime

spares capabilities for individual weapon systems under different assumptions

and scenarios to analyze the capability and sustainability of the U.S. Navy. 0

Our work in this area has led to the development of a Navy aviation spares

capability assessment model and management information system known as the

CAPLOG system. The CAPLOG system is designed to assess, on a quick-response 0

basis, the effects of various budgetary and management decisions on the

immediate readiness, mission capability and sustainability of the U.S. Navy.

The CAPLOG system by design consists of four modules which, when used

together, will give a complete picture of the current logistic readiness and

budgetary needs of the Navy's aviation reparable spares programs. The system

is designed in a modular fashion and our prototype development has proceeded

in a modular fashion. The Navy and Synergy jointly decided to start the

building of the CAPLOG system with the development of the Mission Degradation

Module.

Mission Degradation was chosen for the initial prototype development

because it will provide the capability the Navy needs first; i.e., the

assessment of mission capability and sustainability by weapon system. This

report presents interim results of this prototype development.

This section begins with a description of the CAPLOG system. This is

followed by a description of the data base, including problems encountered,

and how the data base was expanded, and the flying hour inputs. Next is a

5



brief description of the model conversion, process, procedures for accessing

the system, and a SOURCE Listing. The last pieces in this section are a

description of output reports, model results, and a description of model runs

using the new data base, including a briefing on these results.
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B. Description of the CAPLOG System

The CAPLOG system was designed to ultimately include four different

modules which, when used together, would portray the current logi.stics

readiness and budgeting needs of Navy aviation reparable spares programs.

These modules are:

1. The mission Degradation module provides an analysis of mission

capability and sustainability by weapon system and indicates specific spares

that cause mission failure or degradation. The module calculates on a

day-by-day basis the percentage of required missions flown based on

availability of spare parts.

2. The Shortfall/Buy module assesses mission sustainability as it relates

to aviation logistics budgets and spares management decisions. The module

determines the total reparable spares budget required to support a given -

f lying hour program for both peace and war.

3. The Pipeline Fill module calculates for each day of a war the dollar

value of all reparable spares that have failed and are in some phase of the

repair process. The module calculates the dollar value of the inventory

necessary to compensate for spare parts in the repair pipeline due to a

specified fluctuating wartime flying hour program.

4. The Readiness Module measures the state of logistics readiness as a -

function of spare-part availability. The module determines the number of

times during the war that specific spares cause a NMCS aircraft to occur and

lists those NSNs which are in a short or a long supply position.

All four modules will use data frcom the same sources. The mathematical

methods employed in each of the modules are consistent with each other so that

a complete picture of Navy logistics -adiness and budgets can be obtained.

7



L0

The development of the CAPLOG system is proceeding in a modular fashion.

Therefore, initial development as described in this document focuses on the

Mission Degradation Module and the data base whict supports it and the other

modules. The Mission Degradation Module provides the capability that the Navy

requires first, which is the assessment of mission capability and

sustainability by weapon system. The data base development is critical and

represents a large part of the effort since the data must be extracted from a

number of Navy data systems.
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C. The Mission Degradation Module

The purpose of the Mission Degradation Module is to evaluate the

relationship between reparable spare inventory investments and Navy mission

capabilities. It calculates the time to exhaustion of all spare parts (NS~s)

for selected aircraft. It calculates the number of aircraft available for

mission assignments and the number of assembled aircraft as a function of

reparable spare inventories and repair cycle times.

For each spare, demands, condemnations and repairs are calculated. The

repaired parts are added back into the ready-for-issue category. When an

aircraft requires a ready-for-issue spare and one is not available (the

inventory has been exhausted), the first source of spares, as described below,

is from cannibalization. The program currently uses the default assumption

that the TMSs specified are served in an established priority order. The

program, thus, runs every TMS every day from a pool of both common and unique

spares assumed to be available to all aircraft on an as-needed basis, but in

TMS priority order. (This logic feature is not relevant in the initial

prototype because only one TMS, the F-1"A, is being used.

While the model is running, a continuous inventory account is maintained

for each spare part. Those spares that fail on a given day are withdrawn from

the running inventory and those that are repaired and returned to a0

serviceable state are added to inventory by day.

The sequential logic used by the Mission Degradation Module is as follows:

First, for the selected aircraft used in the simulation, the peace and war

flying hour programs and the sensitivity parameters are defined. As the model

starts the simulation, processing each spare part, it establishes several

initial conditions or assumptions:

9



(1) The Navy can perform its mission with some aircraft in a

non-operative status, which are then cannibalized to provide spare

parts to essential aircraft. The default assumption of this model

is to assume that when a ready-for-issue spare part is needed and

is not available, an aircraft is immediately, completely, and

costlessly cannibalized. Thus, every assembled aircratt is

thought of as consisting ot a large number of assembled spare

parts. The "quantity per aircraft" (QPA) and the "application

percentage" are used to accomplish this result.

(2) At present status, the module considers 365 peace days and up to a

120-day war.

(3) Aircraft attrition and down-time are determined by aircraft type,

but not as a function of time. Attrition is subtracted from all

assembled aircraft. To meet its mission requirement, the module

tries to use all of these assembled aircraft while minimizing the

average missions per aircraft per day. .

(4) The number of missions per TMS based on "flying hours per day" and

"hours per mission" cannot be greater than the upper limit based

on the ratio of a 24-hour day (less down-time) to "hours per

mission." In other words, an upper limit of the maximum number of

missions/day per aircraft is imposed; flyable aircraft try to meet

the flying program by increasing the number of missions per

aircraft per day up to the established maximum.

Serviceable Total Assets for peace and wartime are defined as on-the-shelf

and ready-for-issue items. Unserviceable assets are distributed uniformly

10
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across the repair pipeline and On-Order Assets are distributed uniformly

across the procurement pipeline. This creates the Initial Inventory.

The total number of parts per NSN that are installed in each TMS

(QPA--quantity per application) is multiplied by the number of aircraft in

that TMS in the force mix. This represents the "Total Number of Parts

Installed" in the assembled aircraft. The "Initial Inventory" is then added

to the "Total Number of Parts Installed" to establish the initial "Parts on

Hand" for wartime simulation. Added to "Parts on Hand" are the daily

additions of "Base and Depot Returns" creating the "Total Parts" available for

assembling aircraft. This is done for each day of the simulated war.

Before processing all the TNSs, "Available Aircraft" is initialized by

dividing "Total Parts" by the QPA (number of spares) associated with that TMS.

Note that the Quantitites per Application (QPA) for each NSN can be unique or

common. When common are used by more than one aircraft, the QPA order is the .0

same as in the TMS's cross-reference dictionary. The LPA for any T14S is

between one and ninety-nine.

Therefore, for each NSN record processed, all TMSs are checked to see if

they use or need the part during the war. If "Available Aircraft" is greater

than "Assembled Aircraft" (assembled aircraft minus attrition), it is set

equal to "Assembled Aircraft"; if negative, it is set to zero. Eventually

"Total Parts" becomes the number of aircraft remaining from those which were

in the inventory on D-day after subtracting those lost by attrition or

inoperable because of a needed part or parts.

As the number of "Available Aircraft" is defined according to remaining

available parts, also calculated are "Aircraft Lost by Attrition" and

"Missions Flown per Aircraft." In other words, when one spare fails and there 9

11
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are no serviceable assets in the inventory for it, that aircraft is then

cannibalized and the remaining flyable aircraft have to try to perform all of

the missions without it. However, all of the spares on that cannibalized

aircraft are assumed to be available in serviceable inventory for remaining

flyable aircraft.

The force is assumed to complete 100 percent of its missions for as long

as possible. As soon as thie number of flyable aircraft (each operating at the

maximum number of sorties per day) cannot meet all assigned missions, mission

degradation begins to occur. As additional flyable aircraft are short of

essential spares which are not available and have to be cannibalized, the

percentage of missions tends to decline. On the other hand, when serviceable

spares begin to return from bases and depots, NMCS, or cannibalized aircraft

are assumed to be repaired or reassembled.

Finally, at the end of the wartime simulation, the following are

calculated:

(1) "Cannibalized Aircraft" by subtracting "Available Aircraft" from

"Assembled Aircraft."

(2) "Missions per Aircraft" by dividing the number of "Aircraft

Missions Required" (from Flying Program) by "Available Aircraft."

(3) "Percent Missions Flown" the ratio of "Missions Flown" (mission by

"Available Aircraft") to the number of "Aircraft Missions

Required."

For each year's simulation, the percent degradation of missions (missions not

flown) caused by inadequate inventory of reparable spare parts at the

commencement of a war is determined.

12



D. The CAPLOG Data Base

This section presents a report on the development of the CAPLOG data base.

Quantitative models such as Mission Degradation are sensitive to the quality

of data. The best available sources of Navy aviation data have been

identified to insure that the results of the Mission Degradation Module are as

realistic and accurate as possible.

The CAPLOG system requires specific detailed information on each reparable

Lp ~ spare contained in the data base. This detailed information on each item is

needed to support the basic capabilities and requirements assessment

algorithms. Immediately following is a description of the CAPLOG

item-specific data base.

THE ITEM-SPECIFIC DATA BASE

Variable # Variable Name Units Definition

1 National Stock National Stock Number
Number

2 Unit Price Dollars The unit price of an item

3 Administrative Months The administrative lead time .0
Lead Time is the time between preparing

a contract/purchase order and
the date of its award or order
initiation.

4 Production Lead Months The period in time between
Time planning an order or letting a

contract and the date of
receipt of the first
production

5 Base Order and Days Total number of calendar days
Ship Time that elapse between the

initiation of a request for a
serviceable item from the base
and its receipt

13



Variable # Variable Name Units Definition

6 Demand Failures/ The number of failures at
Million bases for replacement of
Flying removed unserviceable spare
Hours parts per million flying hours

7 BCM % Percent The percentage of base

failures that must return for
processing at the depot

8 Base Repair Days Total number of calendar days
Cycle Days between the time an

unserviceable item is removed
from use and the time it is
made serviceable in base
maintenance and ready for use

9 Depot Repair Days Total number of repair days
*Cycle Days between the time an

unserviceable item is removed
from use and the time it is
made serviceable from depot
maintenance and ready for use

10 BCMs Condemned Percent The portion of base-processed
units that were beyond
economical repair, therefore
condemned

11 Depot Percent The portion of depot processed
Condemnation units that were beyond
Percent economical repair, therefore

condemned

12 Item 1-5 A numeric code assigned to an

Essentiality individual item indicating its
Code relative impact, on mission

capability in the event of a
stockout. The code is a
ranking factor numbered one
(least impact) through five
(greatest impact)

1 3 Unit Repair Dollars Repair cost of a spare part
Cost

14 On-order Assets Number of The model is programmed to
Items accept nineteen categories of

on-order assets.

14



Variable # Variable Name Units Definiti~on

15Total Assets Number of The model is programmed to
Items accept a total of fifteen

categories of total assets
which include serviceable plus
unserviceable and on-order

Fassets 0

16 QPA Number of Quantity Per Application
Items

17 Application Percent The percent of a particular
Percent TMS that has this particular

part on it

Three major organization sources of Navy Aviation data have been

identified: the Master Data File from the Navy Aviation Supply Office (ASO),

the 3M4 data base from the Navy Aviation Maintenance Support Office (NANSO),

and the Master Component Rework Control System (MCRC) data base from NALC.

Immediately following is a brief description of the different sources of data.

1. ASO Data

The ASO data are stored in an integrated multiple file complex. The ASO

files of interest to this project include the Master Data File (MIJF) which

contains a large number of variables by stock number plus the Weapon System

File (WSF) which contains a "top-down" breakdown of each aircraft/weapon

system/equipment in the ASO inventory. It provides the capability to identify

each part component, system, or subsystem to its higher or next lower

application(s). The WSF is structured into levels which provide the

capability to identify each item used on each aircraft common to different

aircraft and, conversely, the various aircraft utilizing a particular item.

15



The F-14 weapon system data were sent from ASO on three magnetic tapes

including one for the MDF and two for the WSF. The MDF tape (E48RT1) contains

approximately 80 data elements on six record types for each of the

approximately 4,000 items in the file. Exhibit 1 is a list of the data

elements that are available of E48RT1.

The WSF tapes (E48BU2 and E48BU2A) contain three types of records and

approximately seven unique variables. Exhibit 2 is the record layout for the

MDF and Exhibit 3 is the WSF record layout. Each data element has been

assigned a specific location on a specific record. Each record can contain up

to 130 characters.

16
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2. NAMSO Data
)

NAMSO's 3M data system will be the source tor the retail-level item data.

The 3M system contains two basic kinds of data necessary for the CAPLOG

prototype. First, 3M represents a basic source for retail level failure

rates. These data are reliability and maintainability observations by work

unit code and major command. These are in the form of flying hour and failure

observations which can be translated into demand rates by work unit code.

Ideally, it is preferable to have the demand rates by stock number.

however, the Navy appears to keep failure data only on a work unit code basis.

Usually, there will be several stock numbers included in any one work unit

code. Therefore, to achieve a stock number level of detail, another piece of

information from NAMSO will be used--the work unit code/part number/NIIN

cross-reference. The implicit assumption is that any stock number within a

work unit code experiences the same failure rate as the work unit code.

In addition to failure rates and a cross-reference dictionary, the NAMSO

data include several item-level observations. On a stock number basis,

turnaround times (repair cycle times) at the retail level, the returns to

depot for repair, and the condemnations at the retail level are available.

The failure data are contained on tape MAXH94/DDI. The record layout for

this tape is shown in Exhibit 4. The record layout of tape MAX93/CCI, the

item-level data, is shown in Exhibit 5.
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3. NALC Data

The Navy Air Logistics Center collects data on repair activities at the

depot level. Most of the data reside in the Master Component Rework Control

(NCRC) data base. Two variables were extracted from this data base--Average

Depot Turnaround Time and Average Cost of Repair. These variables are by

stack number.

4. Data Sources

This section documents the actual methodology used to construct the

item-specific data elements using the various sources of Navy data. Exhibit 6

is a detailed list providing specific information on what the variable name

is, what file this variable came from, its record location and, where

necessary, how It was constructed.

5. Data Problems

There are several data problems which deserve mention. These problems

fall into two general classes: manipulation of existing data to create a

master data base and data which are needed, but which are not currently

* available.

First,. several existing data elements were transformed to conform to the

logic of the CAPLOG model. Minor examples include the merging of several data 0

elements to develop a national stock number and the subtraction of production

lead time from procurement lead time to develop administrative lead time.* A

major data manipulation involves the adjustment of item Quantity Per

Application (QPA) and Application Percentages (AP) from the ASO Master Data

File.

The model logic requires that all stock number QPAs and APs be at the

* weapon system level. That is, the model needs to know the total number of
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EXHIBIT 6
DATA ELEMENTS

Start Record
Var.Nane Position Legt File Name Type Notes

Un~it Price* 60 60-68 E48RT1(ASO) 1

Contract* 84 84-86 E48RT1 (ASO) 3 Used to
Prodaction construct the
Lead Time administrative
Average lead time

Contract 87 87-90 E48RTI(ASO) 3

Procurement*
Lead time
Forecast

* The Administrative Lead Time is constructed by subtracting the contract
Production Lead Tim average from the contract Procurement lead Time forecast.
Both of these variables are expressed.

Var .Name Position Legt File Name p Notes

Repair Cost 49 49-5 7 E48RT1 (ASO) 2 Used as a proxde
for the repair
cost from MCRC

Depot 65 65-67 E48RTI(ASO) 3 This variable is
Condona tion known to ASO as
Percent the Wearout Rate

QPA 44 44-48 E48RT1(ASO) 6

Percent per 49 49-51 E48RTI(ASO) 6

Application

Progressive 64 64-66 E4BRT1(ASO) 6 Used to construct
Rework depot repair time*
Tur narouind
Time (East Coast)

*The depot repair time is constructed from the average of the Rework
Turnaround Time (East Coast) and the Rework Turnaround Time (West Coast).
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EXHIBIT 6 (Cont'd)

Var.Name Position Lenth File Name T Notes

Total 79 79-85 MAXH 94/DD1 NA Used to

Flight (NAISO) construct the
Hours demand rate

Total 93 93-99 MAXH 94/0DI NA Used to
Failure (NAMO) construct the

demand rate

Var.Name Position Lengn File Name Type Notes

Base Repair 111 111-111 MAXH93/CC1 NA

Time

Action 125 125-129 MAXH93/CC1 NA 0
Taken
Code I CATC>

Var.Name Position Lenqt File Name Type Notes

ATC4 137 137-141 AXH93/cc1 NA Used to
construct

ATC2-3-5-8 156 156-160 MAXH93/ccl NA the NRTS
rate* S

Total Item 61 61-65 MAXH93/cc1 NA

* The base not reparable. This station (base NRTS %) is contructed by
taking the sum of the action taken codes 1, 2, 3, 4, 5, 8 and dividing
that sun by total number of items to get a percent. 0

Var.Name Position L Pile Name T Notes

ATC 9 161 161-165 MAXH93/CC1 Used to
construct Base
Condemnation
Percent

• Base Condemation percent is constructed by dividing ATC 9 by the total
number of itms to get the percent of base condemnations.
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each item on the weapon system. The information from ASO, however, is the QPA

and AP for an item on its next higher assembly. It the item fits on another

item before it fits on the aircraft, it is a lower-level item and the QPA

could be underestimated and, therefore, demands underestimated.

This requires that application codes be extracted, levels of items be

identified and their relationship to other items and to the weapon system

defined. Then all SQPAs and APs must be adjusted to the weapon system level.

The second major class of problems involves missing variables. There are

problems with essentiality of items, total worldwide inventory of assets, and

base order and ship times. Methods of working around each of these problems

are discussed below.

The CAPLOG model allows for an essentiality code to be specified for each

spare. This coding relates to mission essentiality and the model can be run

on different classes of essentiality. The Navy does not currently have such a

coding scheme; however, they are in the process of developing it.

Space has been left for this code in the data base and, when it becomes

available, it can be utilized. In the interim, the model is run under the

implicit assumption that all parts are equally essential. This will have the

effect of underestimating true capability. This will be stated explicitly as

a caveat to be considered in evaluating the results of the model.

The worldwide inventory problem requires a quite difterent approach.

Worldwide inventory on a stock-number basis is available at the wholesale

level. The problem is that these numbers will not include assets which are on

the carriers. Therefore, some potential inventory numbers need to be created

which help to bound the capability results.

Some estimates of total worldwide inventory have been created by working

with the ASO data, carrier allowance lists, and some assumptions regarding the
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average fill rate on all carriers. The sum of products generated from the

number in F-14 allowance list times the fill rate for each carrier will be

added to the ASO inventory position for each stock number. This will provide

a rough estimate of the inventory but will establish a boundary on the answer.

The Navy apparently does not collect data on average order and ship times

for spare parts which are sent between carrier and depot. This is an

important variable because it affects the quantity of a spare required to fill

a pipeline and therefore the amount necessary to maintain a given capability.

In addition, the Navy situation is more complex than the Aar Force

situation with respect to this variable. The Air Force can be treated as one

large base and one large depot with average order and ship times between the

two. The Navy cannot be treated so simply, due to the mnoility of its

carriers.

The Navy has a maximum of thirteen carriers which move around the world to

satisfy different perceived threats. Logistics lines in the Mediterranean

will be shorter than logistics lines in the Pacific Ocean. Also, highly

critical parts may be shipped by air, others may be shipped by surface ship.

This will be handled by setting up average order and ship time based upon

scenario and therefore deployment location. The more remote the theater of

engagement, the longer will be the average order and ship time.

Another way to handle this problem is to develop an average order and ship

time for all carriers across all deployment locations and install this In the

data base as an initial average. The model has the capability of increasing

or decreasing a variable on a percentage basis for all parts. Therefore, this

percentage could be used to increase or decrease the gross average order and

ship time. For example, a Seventh Fleet engagement would require adjustment

by a higher percentage than the Sixth Fleet.
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These methods are appropriate for the first run of a prototypical planning

model until better data or methods are available. A merged master data base

was created of data elements by stock number. Exhibit 7 is a summary of

sources of key data elements.

6. Initial Data Base

Dummy values were selected for the essentiality code and base order and

ship time. The essentiality code was set to a value of one and the Base order

and Ship time was set to constant value of fifteen days.

To test the methodology used to construct the item specific data base, a

small eleven item data base was built that was later expanded to 600 spares.

Synergy analysts constructed the small data base by manually extracting each

variable from the appropriate Navy files. Where necessary the needed data

elements were constructed by using hand calculators. These computations were

then checked against the values derived by the Navy computer to insure that

the model is functioning properly.

7. Expansion of the Data Base

The approach selected for expansion of the F-14 analysis was to extend

application of the prototype to all F-14 reparable spares for which data were

available. Early in the effort, Synergy provided model runs based on 4

approximately 900 reparable spare items for the F-14. These met project

technical specifications but which were not sufficiently comprehensive or

trustworthy for use in the CPA4 process. Once the CPAM crisis time had0

passed, it was decided to pursue more detailed information on F-14 spares to

expand coverage to as many as possible out of about 4000 items. Initial

approaches for expanding consideration to additional items consisted of the

following steps:
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EXHIBIT 7

SOURCES OF KEY DATA ELEMENTS

Data Elements Navy Sources

1. Master Stock Number ASO

2. Unit Price ASO

3. Administrative Lead Time ASO

4. Production Lead Time ASO

5. Base Order and Ship Time Not Available

6. OFN Total Demand Rate NAMSO

7. Base NRTS % MAMSO 0

8. Base Repair Cycle NAMSO

9. Depot Repair Cycle NALC

10. Base Condemnation NAMSO

11. Depot Overhaul Condemnation % ASO

12. Item Essentiality Code Not Available

13. Unit Repair Cost NALC S

14. On-order Assets ASO

15. Total Assets ASO

16. Quantity per Application ASO 0

17. Percent per Application ASO

0
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a. Identify Specific Stock Numbers for Which Data is Missing

Synergy produced a list of specific National Item Indication

Numbers (NIINs) for which data are missing. This project was
headed by Mr. James Lutz, with programming support by Mr. Rudolfo
Dela Garza.

b. Obtain Missing Data from Navy Maintenance Support Office (NAMSO)

A careful review was made of the stock numbers and data provided
by Aviation Support Office (ASO). This was then matched up to
NAMSO data. Most of the "holes" in the initial data obtained
turned out to be an irreconcilable result of attempting to match
NIINs to Work Unit Codes (WUC) to associate failure data (by WUC)
with items (by NIIN). Mr. Lutz and Mr. Dela Garza visited NAMSO
representatives Messrs. Manny Pierucci, Jim Kap, and Neil Woodward
(717/790-2031) to obtain information on alternative approaches to
data extraction.

Several fallback positions were developed to handle this, using
other data sets.

c. Use AVCAL Data

There are about 350 items in the AVCAL rotable pool. An

interesting exercise for its own sake and a fine fallback for this
current analysis is to look at F-14 items in the AVCAL rotable
pool. Data had already been obtained for about 50 of these items
for the F-14.

Because a list of these items already existed, this would be used
to focus immediate attention on these data if the research at
NAMSO was not fruitful.

d. Use FSC Data

To the extent that WUCs could not be linked up with NIuNs (or some
other reasonable alternative approach) defaults could be developed

by relating the NuINs to two-digit Federal Stock Class (FSC) using 0
U.S. Air Force data that is easily attainable. This fallback was
based on the assumption that it is better to have a reasonable
estimate for every stock number than to have no data at all.

e. Use Other Available Data

Synergy planned to use every set of data obtainable and to use the
CAPLOG Model ability to make many different runs quickly, to bound
the problems on the F-14. Model runs had already been made using
the available data for 909 items. When additional data were
obtained, model runs could be made on that individual set of data
to create nested sets of model runs. These model runs could then 0
be used to draw conclusions and, most importantly, to look for
convergence of results.
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It was extremely important to the Navy that the results obtained for the

F-14 had credibility. For the most part, the credibility required i.s

supported by the quality of data on which all of thie analyses is based. For

the most part, this seems to be good quality data.

Regardless of the quality of the data, Synergy has amplified the basic

model results with a number of different sets of specially scrubbed data in

the procedures described above.

r While these procedures would throw doubt on the model's credibility for

some purposes, the convergence procedures, the data scrubbing procedures, and

the particular uses of this model combine to give us rather high confidence in

the results that have been produced.

First, the model has been used only to get aggregate current capability

results. Specifically, the model has not been used for requirements

determination or budgeting procedures. ASO uses tried and proven procedures

in this area. The entire purpose was to get a baseline capability estimate

which could be used to show the consequences of not properly funding ASO's

independently determined requirements estimates.

In essence, the search was for the individual, and groups of individual

spares that were likely to ground the aircraft. Fortunately, the Mission

Degradation portions of the CAPLOG Model helped to isolate the top 25 spares0

which are causing these problems. Basically, this was a set of very critical

spares that tend to ground the aircraft in wartime in a way that is slightly

counter-intuitive, either by virtue of the fact that the spares are common to0

several aircraft or by virtue of the fact that the wartime demand

characteristics and repair characteristics for the spares are quite different

from those in peace.
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Typically, in the Air Force (where this methodology was initiated) a small

number of these spares somehow passes the collective intelligence of the

system. However, in the environment of extreme funding shortfalls (that the

Navy logisticians have experienced) people have to suboptimize allocation of

their funds and their objectives tend to maximize the probability of

accomplishing peacetime missions. When this occurs, then the model is

crealble if groups of spares tend to cause shortfalls at the same time.

Ultimately, the fallback positions were not exercised since the guidance

received from NAMSO allowed for the production of an F-14 data base with 2,033

items, a significant increase over the earlier data base of only 9U9 items.

Key to the procedures defined by NAMSO personnel was a method to derive demand

data without going through a process for associating WUCs with NIINs. The

NAMSO file manipulation is summarized in the flow chart in Exhibit 8.

In some cases, where multiple NIINs were associated with a WUC, it was

necessary to compute an average failure rate using NAMSO variables as

follows:

Other parameters necessary for the CAPLOG data base are:

1. Total Organizational and Intermediate Demand

TOIMD = TMA - NRR

2. Base Repair Rate

BRR - OIR/TOIMD S

3. Base NRTS Rate
NRTS - 100 (RNA + LOP + OAT)/TOIMD

4. Condemnation Rate
CNDR - CND/(CND + OIR)

5. Base Repair Time
BRT - TAT/OIR

34
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EXHIBIT 8

NAIISO FILE MANIPU;LATIONJ
(FAILURE RATE AND REPAIR CYCLES)

MO NAMSO
04ASTZR KASTER

FILE rYLE
166K RECS 123K RECS

IITRACT ALL EXTRACT ALL
NUINS AND BLANK WINS

ASSOCIATED AND IDENTIFY
PART BBY PART I

13,64 NIM/PAT PAT 5 4,150
FIL FILEAT PARTS

CRREACTERE
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New NANS

KASTER
SORTED
Sy N K IN

AGGREGATE
BY MIIIJ
AND DO

SUMMATIONS

ASO0
VAILRZ AD I ANSOINDENTURED

FALR AM ___S MASTER VILE
REPAIR -NrUNEXRC
CYCLE DATA FILE HI.K' NIN!;

(21886 WIINS)

F S

ILES

MASTER

DATA BASE
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0

I I I f 0

I ITotal I I
4IINs Hours IRemovalsI Fail' I  NRR lFailuresj FR (Average) l  Notes_ _ _ _ _ _ I _ _ _ I _ _ _ _ _ _ _ I _ _ _ _ _ _

Ni h r, ±11~i fl f(Nj)inf1/hj Avg. FR - ±/i

1 IIn
II i I 1 _

N2  h2  j r2  f2 NR2 f12 f(N2 )-f2/h2  S

I I I I -
N3 h3  r3  f3 NR3  f13 f(N3 )-f3/h3 -1 h fl

* II I •I•I i,,i
*1*1*1 •. I I

Nm hm r. fm NR3  1 i ±1 j(N m)nf/h 3 Avg. FR m nh 7 f,

II I : I I Io

IIII I I1 i-i
IIII I I

iff:hi-h
for each*i

a

If total hours for F-14A are; H hi - mh.

i- i

Then an estimate of the average failure rate (FR) is: 0

m

FR- fi.H iff hi - h. for each i

i-1 .0

ITotal Fail - NRR + Failures where NRR - (no repair required) represe, a part
removed and later determined operable (BRT).

The variables for failure data are taken from NAMSO data characterized by the
record layout in Figure 2.
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Where,

T14A - Total Maintenance Actions

NRR - No Repair Required

OIR - Organizational and Intermediate Repairs

TAT = (Base) Turn Around Time

RNA = Repair Not Authorized

LOP = Lack of Parts

CND = Condemnations

There are some slight differences in the repair cycle flow as

characterized by the NAMSO data on one hand and the CAPLOG model on the other

hand. These differences are not significant for purposes of the model

results; however, the fundamental repair cycles are portrayed for comparison

in Exhibit 9.

8. F-14 Data Base Listing

NANSO verified that the 2,033 item data base was the best obtainable for

the F-14. Furthermore, since the time span of the data covered one year of

flying activity and since all item failures are recorded in the NAMSO data, it

* is safe to assume that items not in the data base had not failed over the

course of a year and therefore missing items would be the no-failure items.

This meant that all available means to expand data coverage on the F-14 had

been tried, and that the data obtained could be assumed to be the most

accurate and extensive available. A complete listing of the 2,033 item data

base is available in other deliverables submitted under this contract.
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EXHIBIT 9

CAPLOG VS. NAMSO -- PJ:'.PAIR CYCLE FLOW

A. CAPLOG
EXHIBIT 13

OIM
BASE - DEPOT

Condemne

Coondemned
Codene

Repaired Repaired
(RRR) (RRR)

INVENTOR

B. NAMSO RNA

"Repair Not Aurth."

LOP
Lack of Parts

OAT
''r'rmned Other Actions Taken Condemned0

(r.) Repair Required) (Repaired) (Re aired)

BCMs

IPEP TIOP IOAT I NA IC'ondr'mn-1j

Depot R.'p., Co-s.*ae p f
OIM (Pa'st INRTS) 39
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E. Description of the Flying Hour Inputs

In addition to the item-specific data, all of the modules require

TMS-specific flying programs over time for both peace and war. The flying

hour program for each TMS is multiplied by the quantity of a given spare per

application (QPA) and summed over all TMSs to get the total number of flying

hours for that spare as a function of time. This spare part flying hour

function is then multiplied by the appropriate demand rate to get the expected

value demand function for each spare part. In addition to peace and wartime

flying hour programs, the Mission Degradation Module requires information on

attritions and aircraft down time in order to fully assess wartime capability

and sustainability.

For this prototype development, flying hour parameters based upon the

"Carrier Based Air Logistics (CABAL) Study" were used. The CABAL study was

conducted by the Rand Corporation for the Navy. The purpose of this study was

to estimate the workloads facing aircraft intermediate maintenance departments

under various peace and war scenarios.

This study contains estimates of all the flying hour parameter needed to

run the Mission Degradation with a model Navy flying hour program during this

prototype phase. In the future, more accurate and updated flying hour

programs will be needed in order to make the capability assessments as

accurate as possible. Immediately following is a description of the CAPLOG

flying hour files:
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1. THE PEACETIME FLYING HOURS FILE

This file contains peacetime flying hours and inventories zor all TMSs.

Variable # Variable Name Units Detinition

I Type/Model/ NA Aircraft mission design/
Series (TMS) series, e.g., F-14A

2 Fleet Flying Hours/Day The total fleet flying hours
Hours/Day per day for each TMS

3 Total Aircraft Numbers Total fleet inventory tor
Inventory of nine years for each TMS

Aircraft

2. THE WARTIME FLYING HOURS FILE

This tile contains average wartime flying hours per day per aircraft and
the percentage of aircraft during a certain time period for all user-specified
TMSs.

Variable # Variable Name Units Definition 0

1 Type/Model/ Aircraft Type Model Series,
Series (TMS) e.g., F-14A

2 Wartime Flying Flying Average wartime flying hours
Hours hours/day per day

3 Percent of Percent Percentages ot aircraxt
Aircraft available during wartime
Available periods, specitically;

period I days 1-5
period 2 days 6-10
period 3 days 11-15
period 4 days 16-30
period 5 days 31-bO
period 6 days 61-90
period 7 days 91-120 _0
period 8 days 121-150
period 9 days 151-180
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3. THE MENU FILE

This file contains the user's specified TYPE/MISSION/SERIES for a
particular run of the model.

Variable # Variable Name Units Definition

$I Type/Mission/ Aircraft mission design
Series series

MDSXREF

This file contains the standard MDS dictionary.

Variable # Variable Name Units Detinition

1 Type/Mission/ Aircraft mission design
Series series, e.g., F-14A

4. THE ATTRITION RATE FILE
I

This file contains attrition rates, down time, and sorties length by TMSs.

The Attrition Rate File is unique to the Mission Degradation Module

Variable # Variable Name Units Definition

I Type/Mission/ Aircraft mission design
Series (TMS) series

2 Attrition Rate Attrition The number of aircraft lost

/Sortie per sortie

3 Down Time Hours/Day The numoer of hours per day

an aircraft is assumed
grounded

4 Sortie Length Hours/ Hours per mission
Sortie

4
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5. THE CUMULATIVE ATTRITION FILE

This file contains cumulative attritions by TMS for ninety days.

Variable # Variable Name Units Definition

1Type/Mission/ Aircraft mission design
Series series, e.g., F-14A

2 Attrition/Day The number of grand
cumulative attrition that
were lost by attrition during

a specitied period

6. THE ITEM-SPECIFIC DATA BASE

Variable I Variable Name Units Definition

1National Stock National Stock Number
Number

2 Unit Price Dollars The unit price of an item

3 Administrative Months The administrative lead time
Lead Time is the time between preparing

a contract/purchase order and
the date of its award or
order initiation.

4 Production Months The period in time between
Lead Time planning an order or letting

a contract and the date of
receipt of the first
production

5 Base Order and Days Total number of calendar days
Ship Time that elapse between the

initiation of a request for a
serviceable item from the
base and its receipt

6 Demand Failures/ The number of failures at
Million bases for replacement of .
Flying removed unserviceable spare
hours parts per million flying

hours

7 BCM % Percent The percentage of base
r failures that must return for

processing at the depot
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Variable # Variable Name Units Detinition

8 Base Repair Days Total number of calendar days

Cycle Days between the time an

unserviceable item is removed
from use and the time it is
made serviceable in base
maintenance and ready for use

9 Depot Repair Days Total number of repair days

Cycle Days between tne time an
unserviceable item is removed
from use and the time it is
made serviceable from depot
maintenance and ready tor use

10 BCMs Condemned Percent The portion of base-processed
units that were beyond
economical repair, therefore
condemned

11 Depot Percent The portion of depot

Condemnation processed units that were
Percent beyond economical repair,

therefore condemned

12 Item 1-5 A numeric code assigned to an
Essentiality individual item indicating
Code its relative impact, on

mission capability in the

eent of a stockout. The code
is a ranking factor numbered

on (least impact) through
five (greatest impact)

13 Unit Repair Dollars Repair cost of a spare part
Cost

14 On-order Number of The model is programmed to S

Assets Items accept nineteen categories of
on-order assets.

15 Total Assets Number of The model is programmed to

Items accept a total of fifteen
categories of total assets
which include serviceable S
plus unserviceable and

on-order assets

16 VPA Number of Quantity Per Application
Items

17 Application Percent The percent of a particular
Percent TMS that has this particular

part on it
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r F. Model Conversion

1. Disk to Tape

Copying the Overview Model from its resident computer system to a magnetic

tape involved approximately 35 separate modules (5,300 card image records).

Two separate data files were also copied to tape, a large "test" data file

containing all data necessary to run the model and an F-14A ten-spare "real',

data file. Included with these files was a pre-processor FORTRAN program

which creates a special compressed input data base.

2. Transferring

After contacting the tape librarian in Macon, Georgia and System Support

in Atlanta, the tape was sent via Federal Express and loaded on Synergy's

RAMUS II system library.

3. Conversion-Compilation

This Involved converting the model from BCD (six bytes) to ASCII (four

bytes) word configuration.

All arrays, matrices, and formats had to be converted to allow for the 0

different word configuration.

Differences in FORTRAN involved re-writing routines.

4. Conversion-Debugging/Verification

After the model compiled successfully, the second phase in the conversion

involved debugging and verification.

The preprocessor was used to compress and re-create the required input

data base and several output reports were compared against the original

reports produced by the model before conversion.
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5. Conversion -- Job Control Language

Differences in JCL caused a considerable amount of reconstruction and

testing. Manuals were ordered from Honeywell to define the Honeywell RAZ4US 11

system environment.

6. Problems Encountered

Synergy did not encounter significant system-related problems. The able

assistance of the System Support staff (especially Mr. David Robles) was

especially helpful.

However, not having a high-speed printer for computer listings and

printout reports did slow the conversion process. According to System Support

in Atlanta, there is not one RJE (Remote Job Entry) station in the Washington

metropolitan area hooked up to RAL4US II.
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G. Procedures For Accessing The Model

1. Logging-on to RAMUS II Computer System

a. Phone: 634-6500 (300 baud)

634-6510 (1200 baud) 0
b. User Information:

User ID - 1700DCD231

Password - RYNXCS

Account No. - 409783

2. Input Run Parameters File - (Runout)

0 The RUNOUT file contains eight segments or subfiles (see

Attachment I).

a. Sensitivity Analysis Parameters

b. Optional Report Selection

c. Scenario Decisions

d. TMS Selection

e. FSC Selection

f. ALC Selection

g. MSN Selection

h. Flying Hour Programs per TMS

* To change any parameter or record within a subfile, use the TSS
(Time Sharing System) editor.

ex. Change the "Base Repair Time %" from 100% to 50%:

• EDIT OLD 1700DCD231/RUNOUT

- FVS:/BASE REPAIR TIME/

(Line will be printed here.)

- RVS:/100/:/50/
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(Now line will be printed here.)

- RESAVE 1700DCD231/RUNOUT

- DONE

*

3. Running the Model

* CARD OLD 1700DCD231/BATCHDEG (See Attachment 2.)

* JRN

SNUMB XXXXA (Job #)

* JSTS XXXXA (Job status;)

XXXXA -02 EXECUTING (Job is executing)

* JSTS XXXXA (Job status:)

XXXXA OUTPUT WAITING (Job has finished execution)

*m

4. Listing the Output Reports

* JOUT XXXXA (Transfers output to work buffer)

FUNCTION? LIST (Lists all report types:)

$$ (System listing)

74 (Source listing)

06 (Automatic Report 6)

13 (Optiondl Report 11)

14 (Optional Report 12)

15 (Optional Report 13) 3

16 (Optional Report 14)

I
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17 (Optional Report 15)

18 (Optional Report 16)

19 (Optional Report 16)

* EPRINT XX (Prints desired report)

(Where XX $$ through 19)

5. Logging Off

* BYE 0

0
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H. Outpuit Reports

1. Purpose

The purpose of the Mission Degradation Module is to evaluate the

relationship between reparable spare inventory investments and Navy mission

capabilities. It calculates the time to exhaustion of all spare parts (NIINs)

for each selected aircraft. It calculates the number of aircraft available

for mission assignments and the number of assembled aircraft as a function of

time. The module provides an analysis of mission sustainability by

type/mission/series (TMS) and produces reports which track the extent of

mission degradation due to a shortfall of spare parts.

The Mission Degradation Module can be thought of as a reproduction of a

real world Navy logistics resupply system. This real world system is

complicated and can only be handled by a means of simplified representation or

model. This representation is symbolized in the algorithms and assumptions

that comprise the model.

2. Assumptions

The following is a list of the principal explicit and implicit detault

assumptions used in making the Mission Degradation Module runs.

a. The data received from the various Navy sources is accurate,

b. Low aircraft attrition;

C. Peacetime flying hour programs continue at historical levels;

d. Every spare is assumed to be equally essential (therefore, the
model may underestimate capability in some mission situations);

e. All on-hand assets are combined and available;

f. The F-14 draws from the same pool of common spares that other
aircraft do (therefore, it may overestimate capability);

g. No spares are given to allies;

h. No attrition or loss of spares at bases or depots or in transit;
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i. Repair times remain at peacetime levels despite increased wartime
workloads,

j.No spare transportation or distribution problems;

k. Unserviceable assets have not been repaired at the start of the
war,

1. The Navy can perform its missions with some aircraft in a 41
non-operative status; they are then cannibalized to provide spare
parts to essential aircraft;

mn. All spares in wholesale and retail systems are assumed to get to
the right plane on the right day.

3. Caveats

The model's best estimates provide useful. working hypotheses until other

evidence is developed. Sensitivity analyses are also needed to show the

likely effects of changes in assumptions and of changes in Navy actions.

4. Model Outputs

The Mission Degradation Module produces a number of analytic reports that,

when taken together, present a comprehensive analysis of Navy mission

capability and sustainability based on reparable spare part availability.

This section describes and presents examples of the difterent reports that

constitute the output of the Mission Degradation Module. These reports are:

a NSN of the first part, causing TMS to have zero flyable aircraft;

* Sorties Level Summary Report;

a Aircraft availability results;

* Mission Degradation Analysis Report;

* Reparable Spare Maintainability and Reliability Priority Analysis
Report;
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* Base Repair Costs/100 Largest Items;

0 Depot Repair Costs/100 Largest Items;

* Condemnation Costs/100 Largest Items;

* Critical Parts Report.

The examples which follow are excerpts from a baseline run or the CAPLOG

Model.

5

1

I
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5. NSN of the First Part Causing a TMS to Have Zero Flyable Aircraft

The purpose of this report is to present a list of National Stock Numbers

of the first part that causes a TZ4S to have zero flyable aircraft due to the

unavailability of this spare part. A sample of the report is attached,

immediately following is information on each column heading.

Column Heading Description

1NSN This column presents the National Stock
Number of the first part causing zero
flyable aircraft.

2 DAY This column shows the day on which this
part causes zero flyable aircraft.

3 THS This column shows which TZ4S has zero
flyable aircraft.
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EXHIBIT 12

NSN OF THE FIRST PART CAUSING
A TMS TO HAVE ZERO FLYABLE AIRCRAFT

SYNERGY, INC. OUERUIEM MODEL NISSION DEGRARDATION RODLE REPORT 6 PAGE 8

CAP LOG-FBI 4A DON ZIMERMAR 8/06/82 UNCLASSIFIED

MSH OF THE FIRST PAT CAUSING FOLLOVING RDS TO HRUE Z-2O FLYABLE AIRCRAFT ON THAT GIUEH DRY

mSh JAY NIS
589581931383888 48 F8148
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EXHIBIT 13

SORTIES LEVEL SUMMARY REPORT

SYMIEY, INC. OERVIEN NODEL MISSION )ECRBADTION MODLE FEPORT 6 PAGE 9

CAP LOG-Fo 4 DON ZIYMERAIM 11,/86/82 UNCLSSIFIEI

SLORRY FOR 1981 ISPARES HITH ESSENTIALITY CO~DES A-J)

IAY AT UHICH PERCENT PERCENTAGE SORTIES
SORTIES FLOUIN REACH FLOW FOR VARIOUS

VRRIOUS LEVELS MISSION DAYS

FIRST DN BELON MISSI. DRY

TNS 180% 75% 50% 25% 5 10 15 20 38 45 68

F8148 79 84 199 9 188 186 1 188 186 188 160

S
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6. Sorties Level Summary Report

This report provides the information about the first day at which percent

sorties flown reach below the 100%, 75%, 50% and 25% levels, and percent

sorties flown on the 5th, 10th, 15th, 20th, 30th, 45th, and 60th mission days.

A sample of this report follows. It defines the nature of the inrormation

presented under each of the column headings of the report.
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DESCRIPTION OF SORTIE LEVEL SUMMARY REPORT

Column Heading Information

1 ThS This column represents the user's
specified TMS number for a particular
run of the program.

r 2 100% This column represents the first day at
(Level) which percent sorties flown reach below

100% level.

3 75% (Level) This column represents the first day at
PP which percent sorties flown reach below

75% level.

4 50% (Level) This column represents the first day at
which percent sorties flown reach below
50% level.

5 25% (Level) This column represents the first day at
which percent sorties flown reach below
25% level.

6 5 (Mission This column displays the percentage
day) sorties flown on 5th mission day.

7 10 (Mission This column displays the percentage
day) sorties flown on 10th mission day.

8 15 (Mission This columnn displays the percentage

ifday) sorties flown on 15th mission day.

9 20 (Mission This column displays the percentage
day) sorties flown on 20th mission day.

10 30 (Mission This column displays the percentage
day) sorties flown on 30th mission day.

11 45 (Mission This column displays the percentage
day) sorties flown on 45th mission day.

12 60 (Mission This column displays the percentage
day) sorties flown on 60th mission day.
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7. Aircraft Availability Results

The purpose of this report is to present the model's estimate of the

percent of the orginal aircraft and the percent of the nonattrited aircraft

that are available to perform Navy missions on selected days of the war.

A sample of this report is attached; immediately following is information

on each column heading:

Column Heading Description

I TMS This column shows the TMS for which the

information is given.

2 WAR DAY The first row provides an estimate for

the percent of the original aircraft
available for Navy missions on selected
days of the war. The second row
provides an estimate for the percent of

the nonattrited aircraft available for
air mission on selected days of war.

I
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8. Mission Degradation Analysis Report

The purpose of this report is to show what additional mission capability

can be provided when USN policy permits aircraft to be cannibalized. There

are three parts to this report. In Part 1 the mission degradation is shown by

presenting the percent of scheduled sorties that are flown for each day. In

Part 2 a "come as you are" war is presented when only serviceable assets apply

and where standard base and depot repair times were maintained. In Part 3 the

mission degradation is shown by comparing mission requirements to missions

accomplished. Samples of all parts are included.

Part two of this report shows that as the war progresses the number of

assembled aircraft (*) decrease. Also, as the war progresses, the number of

cannibalized aircraft increases (+). The number of flyable aircraft (*) is

smaller than the number of assembled aircraft because some assembled aircraft

0
need spares before they are flyable. In this example, the percentage of

missions flown (%) by flyable aircraft decreases until day 55 when repaired

spares return from the depot. With their return, the percentage of missions

flown increases, the number of flyable aircraft increases, and the number of

cannibalized aircraft decreases.

Part Lhree of this report shows which aircraft fail to meet the mission

requirement by comparing the Daily Flying Hours Requirement ()and the Flying

Hours Accomplished (1for each aircraft.
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EXHIBIT 15
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FuwNCTU7EpqiflT 13 MISSION DEGRADATION ANALYSIS REPORT

PART I
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MISSION DEGRADATION ANALYSIS REPORT

PART II
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Mission Degradation Analysis Report

Part I

Column Heading Information

1DAY This column shows the number of
days since the beginning of the0
time period being analyzed.

2 REQUIRED FLYING This column shows the number of
HOURS flight hours that the particu-

lar TMS being studied must fly on
the day shown on the same line in
order to satisfy the USN mission
requirement for that TMS.

3 SORTIE LENGTH This column shows the average

number of flight hours required
for each aircraft on each sortie
flown on the day shown on the
same line.

4 NUMBER OF AIRCRAFT This column shows the number of
SORTIES aircraft sorties which must be

flown on the day shown to satisfy
the USN mission require-ment for
that day. The number of sorties
is obtained by dividing Required
Flying Hours (Column 2) by Sortie
Length (Column 3) and rounding up
to the next whole number.

5 SORTIES PER This column shows the number of
AIRCRAFT sorties flown by each aircraft

that flies missions on the day
shown. This number is obtained
by dividing number of Aircraft

Sorties (Column 4) by Flyable
Aircraft (Column 11).

6 ASSEMBLED AIRCRAFT This column shows the number of

assembled aircraft available to
carry out the mission on the day
shown.* The number thiat appears
on any day is equal to the num-
ber presented on the previous day
minus those aircraft lost by
attrition on the previous day.
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Column Heading Information

7 LOST BY ATTRITION This column shows the number of
aircraft that were lost by

attrition on the day shown. The
number is obtained by multiplying
the attrition percentage (not shown)
by the Number of Aircraft Sorties
(Column 4).

8 NCMS UNFLYABLE This column shows the number of
AIRCRAFT assembled aircraft that cannot fly

because they are missing a spare
part on the day shown, and the part
missing cannot be obtained either
from inventory or from other NMCS
aircraft.

9 NMCS PCNT This column shows the rates of NMCS
unflyable aircraft to assembled 0
aircraft.

10 FLYABLE AIRCRAFT This column shows the number of
aircraft that are flyable on the day
shown. The number is obtained by

subtracting the number of unflyable
aircraft (Column 7 + Column 8) from
Assembled Aircraft (Column 6).

11 PERCENT SORTIES This column shows the percent of

FLOWN required sorties flown.

12 HOURS FLOWN This column shows the total number
of flight hours the model estimates
will be flown on that day.

13 PART NUMBER/CUM This column shows the cumulative
HOURS FLOWN flight hours the model estimates

will be flown up to that point in
time.
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9. Reparable Spare Maintainability and Reliability Priority
Analysis Report

This report is produced by the Mission Degradation Module. In it, the

total dollar cost for buying, repairing, and condemning all parts taat are

used to support a given force structure of TMS for a specified flight program

is first computed. These parts are then sorted and arranged in order of

highest total cost. The first 100 parts on this list are those which require

the most money to replace; from them the report gets its nickname; "100

Greatest Thieves Report."

A sample of this report is attached; immediately following is information

on each of the column headings:

Column Heading Information

1 PART NUMBER This column shows the MSN of a
particular reparable spare.

2 TOTAL COST This column shows the total
dollar cost required to purchase
and repair the part throughout
the flight program.

3 FAILURES This column shows the total
number of failures of the part
which occurred during the flight
program.

4 BASE REPS This column shows the total
number of the part repaired at
the base repair shops to support
the flight program.

5 DEPOT REPS This column shows the total
number of the part repaired at

the depot repair shops to
support the flight program.

6 CONDEMNED This column shows the total
number of the part condemned to
support the flight program.
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EXHIBIT 18
REPRALE SPARE MNTRRINUILITY ill) RELIAIILITY PRIORITY RBAYSIS

NASTER STIX NO TOTAL COST FAILURES BASE REPS DErOT REPS COIIDENAEB

1 6615111623909 48863737. 1356. 1332. 41. 3.
2 1431001216932 24581887. 590. 403. 171. 2.
3 1430114217121 12845367. 426. 377. 53. 1.
4 1430001488475 12408931. 476. 455. 23. 3.
5 1431011425512 119i8m4. 942. 953. 10. 3.
6 143111117Y9 1171638. 1322. 1316. 14. 0.
7 591581465566 10660551. 518. 388. 136. 1.
8 1430010734475 11571580. 581. 564. 27. 0.
9 143111121729 10372745. 895. 879. 18. 3.
11 143011239369 9036817. 698. 686. 21. 3.
11 1651006191673 818419. 8W. 514. 357. It.
12 13951631762 7921572. 586. 472. 115. 1.
13 143111228112 7273659. 69. 681. 18. 3.
14 5895111313833 6941856. 492. 481. 16. 3.
15 163 0!1611941 6791798. 712. 14. 584. 69.
16 5895010313664 6382489. 355. 335. 22. 3. ,
17 661011019933 6185534. 619. 581. 38. 0.
18 1431001217359 5248926. 545. 531. 12. 0.
19 1431011236781 5057652. 675. 664. 13. 3.
2 31431001238886 4485658. 500. 487. 14. 3.
21 127101148729 4360558. 657. 639. 24. 0. -
22 5960011316794 4184077. 226. 0. 126. 77.
23 1431111138638 4176419. 427. 420. 9. 4.
24 144011123294 4157233. 1685. 1386. 328. 10.
25 6615010111855 3239181. 119. 26. %9. O.
26 1431311239376 3101687. 343. 286. 59. 1.
27 143011216946 2727379. 434. 432. 4. 3.
28 661501521526 2651206. 85. 85. 2. 0.
29 143111867689 2514237. 373. 369. 7. 3.
33 144111513187 2194358. 1059. 266. 452. 238.
31 6610310117193 17?8376. 448. 430. 28. .
32 586501345421 1761106. 131. 123. 9. 2.
33 5895981483 165921. 538. 503. 16. 3.
34 6615!11341613 16 251. 128. 129. 2. 3,
35 1270111518683 1575354. 347. 348. 4. 3. 0
36 1271111487262 1564923. 337. 331. 8. 3.
37 586001688769 1454434. 711. 688. 33. 3.
38 5811663265 133092. 186. 181. 7. 3.
39 5853149711 13d3557, 74. 63. 9. 3,
43 61310112187 1313458. 89. 83. 7. 3.
41 6615301376538 1246033. 451. 50. 412. 4. 9
42 66150112177 1202119. 217. 211. 1. 0.
43 143111531347 1186745. 182. 2. 146. 2.
44 589I14069 1125492. 141. 138. 6. 3.
45 66151159 2 1140843. 115. 6. 112. 1.
46 589501149690 1046686. 11. 88. 11. 0.
47 665134112317 1026364. 409. 0. 411. 20.
48 61150116187M ?9843. 845. 561. 323. 35.
49 85 23 5M 941M3. 11. 88. 26. 3.
51 5613M2 13 938329. 37. 32. 5. 1.
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10. Base Repair Cost/100 Largest Items

This report presents the Master Stock Number of the 100 items with the

largest base repair cost. This report provides information on the number and

type of items and type of items that require the most dollar resources at the

base repair facility needed to support a given wartime flying hour program. A

sample of the report is attached; and the following defines the nature of the

information presented under each of the column headings ot this report.

Column Heading Information B

1 MASTER STOCK This column shows the Master
NUMBER Stock Number of the items to be

repaired at the base.

2 TOTAL COST This column shows the total B
wartime base repair cost for this
MSN.

3 NUMBER This column shows the total
number of wartime base repairs
repaired at the base.

7
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EXHIBIT 19

BASE REPAIR COSTS/lao LARGEST ITEMS

SyPIERGY. INC. OVERVIEWi MODEL MISSION DEGRADTIO0" PODULE REPORT 6 PAGE 1
PARCH 1982 CALVVRT MOCKER 101118a UNCLASSIFIED

OASE REPAIR COSTS/ 100 LAR(~TST ITEM4S

MASTER STOCK 40 .TOTAL COST NUPSER

1 660501094418 1572,449. ?36.
2 127001089626? 61SS40. 114.
3 1270010608417 271633. 214.
4 SP650110? MEWa 19721z. '63.
S 109500476?94? 182874. 59A.
6 586501 1040866EW 155574. 130.
? 1630011155?36 146025. 1043.
* $865010456760EW 127169. 2s.
9 5SO100446369EW 103742. 13O.

IQ 58950O5391911 93719. IDS.
11 1630010627046 $110se. 138.
1? 299501043871 65099. 128.
13 $8650013?04911W 60781.. 32.
14 12?00105?5160 56631. 139.
IS S86S010489029EW 49962. 43.
16 562100933898? 49674. 173.
1? 2840010613808TO 47464. 4.
18 12700103zz958 47214. 85.
19 6760004247984 3816S. 134.
20 5821010512886 36943. 135.
21 156001083?64$FJ 35868. 60.
?2 5821010401755 28155. ?08.
?3 1270010797619 2736?. 35.
24 127001065946$ 24016. 22.
25 634001os0699 198S3. 61.
26 163000596963? 19114. 686.
?? 5826010883650 lasso. 64.
26 6615011032953 18294. 46.
29 299501065082 1734?. 3?.
so s8bSOO4263144EW 16766. 168.
31 1095004767948 16471. 89.
32 $82100601SI31 16459. 80.
33 5820010?62453CX 16351. 124.
34 sA2?o~lO7*24S4Cx 16351. 124.
IS 12700106964S? WIS1. 28.
36 661SO10213681 13863. 19.
3? 6610010996186 13M2. 9.
38 5821010569616 13106. ?1.
39 286001 109624?T9 13166. 3.
t0 S8650109?0386Ev 12786. 85.
41 5021010621019 126S3. 56.
62 1660005678852 1211?. 56.
43 6?600005100 11364. So.
44 50?6010409?9gwF 11051. ??.
&S 58065003713344[W 10932. 66.
46 S421010031336 102Z56. 68.
4? 16500101?5811 10071. ?s.
48 586501116056sEw 9957. 5.
49 182101104162S 9616. 9.
50 58?13107?721 9801. 176.
S1 661501033062? 91,50. 74.
52 I1010844165 88. 16.
S3 120010608346 8786. 28.
54 $865011040864(V 861?. 76.
SS 561101066S318 8%69. S4.
S6 156001046??41FJ 8560. 1.
IF S82101068OW3 7940. 60.
SR A~fhV49?T 74,04.
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11. Depot Repair Cost/10O Largest Items

This report presents the Master Stock Number of the 100 items with the

largest depot repair cost. This report provides information on the number and

type of items that require the most dollar resources at depot repair facility

to support a given wartime flying hour program.

A sample of the report is attached, and the following defines the nature

of the information presented under each of the column headings of this report.

Column Heading Information

1 MASTER STOCK This column shows the Master
NUMBER Stock Number of the item to be

repaired at the depot.

2 TOTAL COST This column shows the total
wartime depot repair cost by NSN.

3 NUMBER This column shows the total
number of wartime depot repairs.
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EXHIBIT 20

DEPOT REPAIR COSTS/100 LARGEST ITEMS

s Y M E *l 6 V . I O C . O V E A E M O E I s s I O N o f .......0 , O, u Lf R E P O R T 6 P A G E 1

MARCH 1992 CAlvERT.W :O:.ER c(j48 I ".C t SSI F le

OEP01 REPAIR COSISI 100 LARGEST ITEMS

I 6605010944S18' 304S981. 15Z.

3 24001 1092471m 51018 36.
Soo 58503034 '. 545*

6 661003008488695 24518 a7. 05
7 S96001O40444IEW ?41758 30

8 65011040S6661w 21030. 59.
9 586SOI 09?62SSEW 207484. 53.

10 Z84001116949I1S 204298. 17.
11 S&6SO34?64443Eu 191329. 6
12 $86$00476444?EW 18480a. 36.
13 W920011asi39r, 16958S. S3.
14 6610010996186 14SSSS. 33.
15 S86SO10446369EM 140102. 58.

1 6 Tsool50II249E% 151?81. 17.
1? S 65 1 0782261~ 126643. ?8.
IS 546$007598099EV 124714. ??.
19 6605-110987557 122912. 838.
20 S960010404442EW Mos85. 15.
21 28400OS957328TO 119159. S.
22 S960010404440EW 116886. 15.
Z3 586

5
01045675SEip 116311. I?.

24 5965002490554EW 110098. 11.
25 58A5010489029EN 98333. 28.
26 S86S501044?64EW 9500*. 14.
a? S86S0I089406EI 90906. 53.
as 299SO1043187I 75918. 48.
29 5895005391911 71997. 42.
so 1270010I09119 70369. ??.
31 284001OS330SSTO l0209. 10.
32 66I00015166?2 66885. 6S.0
53 6615010213661 66312. 31.
34 2910010860114 66122. 32.
35 1270f310896267 6470?. 4.
36 5865000094381EN 64677. 1).
37 2840010304399T@ 617S1. 4
33 16S0010134753 55505. 33.
t9 6110010230715 $4134. 93.
40 6610009988761 $394?. 75.
41 5865010363289Eii 53139. 39.
41 29950236141284 52211. $6.
43 16800103S1386 49700. 45.
44 586501115638lEW 4908t. 29.
45 S86S010456?601u 464j?. 35.
46 S86SO00232306EM 46164. 15.
4? SS6S01C?32j45Ew 45652. 68.
48 586511I1156488SEW 44615. ?4.
49 1620010472009 44210. 6.
SO 291S010IS2921 42042. 20.
SI 299'50f489580 41576. 19.
S2 S826010483650 40109. 46.
53 16500101291S4 39910. 27.
54 S9650I994?10;0 39160. 73.
S5 $86S010920386Eu 37788. 84.
56 5650102I1731(u 36863. IS.
S? 2P'00059e8825rSI 36704. 36.
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12. Condemnation Costs/100 Largest Items

This report presents the Master Stock Number of the 100 items with the

largest condemnation cost. This report provides information on the number and

type of items that cost the Air Force the most in terms of condemnation cost.

A sample of the report follows, and the following defines the nature of

the information presented under each of the column headings of this report.

Column Heading Description

1 MASTER STOCK This column shows the I
NUMBER Master Stock Number of

the item condemned.

2 TOTAL COST This column shows the
total condemnation cost
for this item.

3 NUMBER This column shows the

number of item condemned.

7
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EXHIBIT 21

CONDEMNATION COSTS /100 LARGEST ITEMS

SYNR~. EE.OWIVIW PSE. ISSION MIRS~iI ODULI RPCLEPORTI6 PAGE IS

CONDEWATION COSTS/ 100 LARGEST ITEPS

PASTEIT STOCK NO TOTAL COST NU"YFO

I5565001559?66Ev ?063617. 25
2 S6500&?S444SEW 75015. 6S.
3 5865010456?SSEv 690399. 41.
4 586501O44764SEw 669573. 46.
S S960010404442EW 452961. 41.
6 S86503713344EV 412236. 6?.
7 S960010404440EW 265553. I?.
1 28400060S3212T@ lass0s. 71.
9 S86SO0436023YEV 176980. 45.

10 586S000094382EW 170022. 28.
11 38650104567S4Ev 153174. 9
12 264001004160416 479 8
13 586500476444ME 13$118. 7
14 5960010404461Ev 134692. .6
is 28400103043991S 127S33. 2
16 284001106980310 93061. 7
1? ?8403111694911s 65168. 1.
of 143001115673 8)908. 28.
19 284000595732Shm 73964. 1.
20 3865007598099[v 66979. 9.
21 865000076949Ev 64121. 14.
22 386300009LSBlEW 50378. 5.
2?3 2935010MOS02 46746. 20.
24 S86SO0033192EW 45948. 12.
25 5865002790464Ev 45945. 21.
29 $865104890191v 4089S. 1.
2? S665000076945Ev 39166. 12.
?I ZOSS0103??466 35185. 12.
29 6610001516?21 34761. 7.
30 58650l070ls1Ev 33650. S.
31 566501t07MMEV 29056. 1.
32 14001093S73710 26470. I.
35 26400ttT6O97ZrI 24624. t.
34 1270010109119 22150. 0.
3S 2995010469560 21999. 2
36 582101058107 2111S. 2
37 '920011061329Tj 19s10. 1
36 ?99501i6141284 19211. 9
39 86501036317ZEv 19001. a.

40 $865002490554Ev 16149. 1.
41 2840010612134tg 17113. l7.
42 28400060SSZ1319 16558. 4.
43 612500449076 16074. 6.
44 5865004367601v 15095. 1.
43 668500370981613 14464. It.
46 283S010131964 14304. ?2.
4? 293S010461927TS 13?66. S.
48 2640011159994Ts 13282. 2.
49 1640010779171te Islas. 1.
SO 1630010627046 12807. 2.
51 6610001516672 12334. 1.
5t 5626010883650 11464. 7
S3 SP?100611Z44? 11226. 3.
SA 2635010134806 11064.10
55 285501011571 10*68. 5
56 Z$4001027982316 10716. I
S? 4810010723506p 10467. 4
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13. Critical Parts Report

A detailed critical parts report was created to fully identify the parts

causing the aircraft to be grounded. This report contains a.Ll of tile

associated variables used by the model in making this determination.

The report contains:

(a) Day of failure

(b) master Stock Number

(c) Initial Inventory

(d Parts on hand

(e) Failure rate

CM Base condemnation percent

(g) Depot condemnation percent

(h) Base return time (in days)

(i) Depot return time (in days)

(j) Percent not reparable this station.I

A separate FORTRAN program was used to sort the original master ASO file

and extract the desires nomenclature identifying each critical spare.
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EXHIBIT 22 0
CRITICRL P8RTS LIST;

NRY MASTER STOCK 40 INIT IJ POH FL RRTE 1C . BC IIRT IRT MlTS

1 60lO3llllllO3 6. 3. 0. 0. 0. 0. 9. 0.

2 6615613749357 0. 368. 0.000060 0.80 3. 2. 3. 0.
3 661501074995? 0. 366. 1.89006 0.80 0. 2. . 0.
4 66156107497 0. 365. 0.000060 0.81 . 2. 1. .
5 5895110313832 O. 363. 0.000692 0. 0.01 20. 180. 0.03
6 58950113132 0. 361. 0.00692 3. 0.91 21. 180. 0.03
7 5895F:0313832 0. 359. 1.00692 0. 0.01 20. 180. 0.13
3 5895316313032 0. 357. 0.000692 O. 0.01 20. 180. 0.03
9 5895016313832 0. 355. 6.000692 0. 0.61 20. 185. 0.03

10 589511313832 9. 3. 0.000692 0. 0.01 26. 180. 0.03
11 5895010313832 . 351. 1.110692 0. 0.01 20. 180. 0.03
12 1631001645991 8. 348. 0.017604 0. 0.46 3. 81. 0.16
13 1630001645991 8. 344. 0.017604 0. 0.46 3. 81. 0.16
14 163000164591 8. 341. 00117684 0. 0.j6 3. 8i l .16
15 1631011645991 8. 337. 0.017604 0. 0.46 3. 81. 0.16
16 16310116451 8. 334. 0.017604 0. 0.46 3. 81. 0.16
17 1630111645991 8. 329. 0.317604 6. 0.46 3. 81. 0.16
18 16315164591 8. 324. 0.017604 0. 0.46 3. 81. 0.16
19 16301164591 8. 323. 1.017604 0. 0.46 3. 81. 0.16
231630001645991 8. 315. 1.017604 0. 0.46 3. 81. 0.16
21 1638311645991 8. 311. 0017604 0. 0.46 3. 81. 0.16
22 163113164591 8. 306. 1.017634 0. 1.46 3. 81. 0.16

23 163100164591 8. 302. 1.117604 0. 0.46 3. 81. 0.16
24 1630611645991 8. 297. 1.017664 0. 0.46 3. 81. 0.16
2 1630164591 8. 293. 0.017604 0. 0.46 3. 81. 0.16

26 163603164591 8. 288. 0.017604 0. 3.46 3. 81. 0.16
27 16301164591 8. 283. 0.017604 0. 0.46 3. 81. 0.16

28 1630011645"1 8. 278. 0.017604 0. 9.46 3. 81. 0.16 0

29 16311164591 8. 273. 3.017604 0. 3.46 3. 81. 0.16
30 1631111645991 8. 268. 0.017604 0. 0.46 3. 81. 0.16
31 1631011645991 8. 263. 0.017604 6. 0.46 3. 81. 0.16
32 163001645991 a. 259. 0.117684 0. 0.46 3. 81. 0.16
.33 163601164591 8. 254. 1.617604 0. 0.46 3. 81. 0.16
34 1630616451 8. 251. 0.017604 0. 0.46 3. 81. 0.16

35 1630101645991 8. 248. 0.017604 S. 0.46 3. 81. 0.16
36 1630001645991 8. 244. 1.017634 0. 0.46 3. 81. 6.16
37 1630011645"1 8. 241. 0.017604 0. 1.46 3. 81. 0.16
33 163111164591 8. 238. 0.017604 0. 0.46 3. 81. 0.16
39 1630111645991 8. 234. 0.017604 0. 0.46 3. 81. 0.16

40 1630111645991 8. 231. 8.017604 0. 0.46 3. 81. 0.16
41 163010164591 8. 228. 5.017604 0. 3.46 3. 81. 0.16 0
42 1630101645991 9. 224. 0.017604 0. 0.46 3. 81. 0.16
43 16 3001645991 8. 226. 1.017684 0. 0.46 3. 81. 0.16
44 1631111645"1 6. 217. 0.017604 0. 0.46 3. 81. 0.16
45 163011645991 8. 213. 0.017604 0. 0.46 3. 81. 0.16
46 1633131645991 8. 209. 0.017604 0. 3.46 3. 81. 0.16
47 1630301645"91 8. 206. 0.017664 3. 1,46 3. 81. 0.16 6

48 1630116459"1 8. 232. 0.017604 0. 0.46 3. 81. 0.16
49 1631011645991 8. 198. 31.17604 1. 0.46 3. 81. 0.16
55 16356164599! 8. 195. 5.017604 3. 1.46 3. 81. 0.16
51 163111645"1 8. 191. 6.017604 6. 3.46 3. 81. 0.16
52 1630011645991 8. 188. 0.017604 0. 0.46 3. 81. 0.16
53 163091645991 8. 184. 1.017604 0. 0.46 3. 81. 0.16
54 163101645"1 8. 181. 0.017604 9. 0.46 3. 81. 0.16
55 16311164591 8. 178. 3.017604 0. 0.46 3. 81. 0.16
56 1631111645"1 8. 175. 0.017604 0. O.46 3. 81. 0.16

57 163001645"1 8. 172. 0.017604 0. 0.46 3. 81. 0.16
51 1631164591 8. 169. 0.017604 0. 1.16 3. 81. 0.16
59 163800!645991 P. 167. 1.017604 0. 0.16 3. 81. 0.16 0
4 16 r 11645991 8. 164. 0.017604 3. 0, 3. 81. 0.16 77
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14. This section presents examples of the foliowing output reports;

Data Control Section

Data Processing Section

MSNs for which Peacetime Usage
Exceeds Initial Inventory

Level

Mission Degradation Report

Mission Degradation Plots

Data Base Listing Report

0
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EXHIBIT 23

DATA CONTROL SECTION

DRTR CONO SECTION:

ITEN LEL PA ETER FACTOR NIn 0
S

UNIT COST 1.00 0. 0.
RUIN LEl TINE 1.00 0. 0.
PRODUCTION LEAD TII 1.00 0. 0.
ORER I SHIP TIN 1.00 . 0.
DM RATE 1.00 0. 0.
aCI - 1.00 0. 0.0

UNIT REPAIR TINE 1.00 0. 0.
DEPOT REWHIR TINE 1.00 0. 0.
UNIT COUIDC TIOH 1.00 0. 0.
DEPOT COE TIONIZ 1.0 0 . 0.
UNIT REPAIR COST 1.00 0. 0.
SERICEaILE PEACE 1.00 . 0. -
SERICERLE H 1.00 0. 0.
UNSERUICERILE PERfl 1.00 0. 0.
UNS ICERILE HR 1.00 . 3.
ON ORDER ASSETS 1.00 0. 0.
ESSEJITIRLITY LEW. 10.00 . 0.
CMJI.IZRTIOI 1.00 S. 0.CRITICAL ITE LIST 100.00 1. 1.
CRITICAL ITE SORT 0. 0. 0.

OPTIOuH REPORTS REQUESTED:

REPORT 11 YES
REPORT 12 YES S
REPORT 13 YES
REPORT 14 YES
REPORT 15 YES
REPORT 16 no
REPORT 17 NO

_O
THESM HILL K USED IN THIS RU OF THE ODEL:

THESE FSC HILL K USED IN THIS RUN OF THE NOmEL.:
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EXHIBIT 24

SUNHY OF lUSTER STOIC HUM SELECTION:

TOTAL SII'S PROCESSI IN NTR VISE 2133
fiSh'S HITH ESSEITIiLITY LEVEL ) THII to = I
M I'S ITH K IM TE OF ZERO = 2
MIS'S NOT FPLICR TO FSC USE] IN THIS RUN : I
MS'S NOT FLCIWE TO NsUS IN THIS RUN =

ISh'S NOT FLICRILE TO ALC USE! IN THIS RUN I 3
WISH'S NOT NPI'ICRILE TO 0ISh LIST IN THIS RUN I
fSH'S IN Sh LIST JUT MT N 1 O IEJIE NTAMSE= I
TOTL NSH'S SELECTEI FOR THIS RUN : 231

SYNERGY, INC. OUEUIEBNMII L MISSION Z(GRN1TIONI MOIWI REPORT 6 POGE 1
CAP LO-XW XX IOl ZI INIlI 03/1983 UNCLSSIFIED

RUN CONTROL SECTIOI:

YEAR : 1981
fCEDRYS : 365

MR DRYS : 120

SYl"ERY, INC. OERiJIEN MIR MISSION KNTIOTII0 NONLE REPORT 6 FCE 2

CAP LO-WXX D NBl ZIMEIW 03/19183 UNCLASSIFIED

FLYING PRW FOR 1981:

PEICEIINE WRTI( FLY HRS/DAY
FLY ES'MRY

1 2 3 4 5 6 7 8 9 13 11 12 13 14 15
FICH MILE EACH 16 17 18 19 21 21 22 23 24 25 26 27 28 29 30

MIS I3CFT 11CFT FLEET CrT 31-45 46-61 61-90 -120 -!50 -18

XXXX0 371 1.38 410 2.82 574 574 574 574 574 543 543 543 543 543 615 605 605 635 605
616 616 616 616 616 616 616 616 616 616 616 616 616 616 616
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EXHIBIT 25 0

SMEM, I. OUEIUISE HO11 RIMSIOI KRNTION HOLE REPORT 11 PACE I
AP LOG-XK XX Jm ZIMIIuM 0349183 UHCLaSSIFIE

P1SM FOR HIIICH THE PEACE TINE USE CU INITIRL INE1ITORY L
LISTS IL, TOTRL PEACE USAGE , PEACE CMDITIOIS , FM 1R1CE PIPELIIE.
RESULTIG II I. CREASEI BY 50-

SYMERGY, I1C. IWIEN 1OL HISSItI KRA TION MOIULE REPORT 11 PRCE 2

CAP LA-XKK U 3 ZIKM 0349/83 UNCLASSIFIEDI

YF-191 RTTRITII RATE USED: 0.1163 FI NIS: )0=

REOUIIED SORTIE RATE LOST lES PERCENT
FLYIlG SORTIE ASSENLE. BY UNFLYAIE CS FLYAI.E SORTIES HOURS CUII HIIS

DRY HOlS LENGTH FLET EACH ACF" nIRAF ATTRITIO AIRCRAFT PERCIT AIRCRAFT FLUW FLOWN FLU
1 574. 2.33 287. 1.78 371. 1.86 0. 0. 370. 10. 574. 574.
2 574. 2.11 287. 0.78 368. 1.80 0. 0.51 368. 11. 574. 1148.
3 574. 2.10 287. 1.78 366. 1.80 0. 0.01 366. 100. 574. 1722.
4 574. 2.11 287. 0.79 365. 1.81 0. 1.02 365. Ill. 574. 2296.
5 574. 2.11 287. 1.79 363. 1.81 0. 0.05 363. Ill. 574. 2871.
6 543. 2.10 272. 0.75 361. 1.80 0. 5.09 361. 105. 543. 3413.
7 543. 2.06 272. 0.76 359. 1.81 0. 0.11 359. 10. 543. 3956.
8 543. 2.01 272. 0.76 357. 1.81 1. 0.14 357. 100. 543. 4499.
9 543. 2.05 272. 0.76 356. 1.80 1. 0.17 355. Ill. 543. 5042.

1 543. 2.01 272. 0.77 354. 1.80 1. 0.21 353. 101. 543. 5585.
4 1 605. 2.00 313. 1.86 352. 2.40 1. 1.23 351. 100. 605. 6190.
i2 605. 2.01 313. 0.87 350. 2.40 1. 0.32 348. 100. 605. 6795.
13 605. 2.01 313. 0.88 347. 2.41 3. 0.89 344. 101. 655. 7400.
14 605. 2.10 303. 8.89 345. 2.40 4. 1.21 341. Ill. 605. 8005.
15 605. 2.01 303. 6.9 342. 2.4 5. 1.54 337. l5t. 615. 8610.
16 616. 2.36 308. 0.92 340. 3.4 6. 1.7 334. 10. 616. 9226.
17 616. 2.10 308. 0.94 337. 3.40 8. 2.26 329. Ill. 616. 9842.
18 616. 2.00 38. 0.95 333. 3.40 9. 2.65 324. 100. 616. 10458.
i9 616. 2.06 318. 6.% 331. 3.40 10. 3.01 321. 100. 616. 11074.
21 616. 2.06 318. 0.98 326. 3.41 i. 3.39 315. Ill. 616. 11691.
21 616. 2.60 318. 1." 323. 3.40 12. 3.76 311. 1oo. 616. 12306. ,
22 616. 2.63 318. 1.01 320. 3.40 13. 4.15 306. 100. 616. 12922.

Z3 616. 2.10 308. 1.02 316. 3.40 14. 4.54 302. 1oo. 616. 13538.

24 616. M.0 308. 1.04 313. 3.40 1 . 4.95 297. 1ll. 616. 14154.
25 616. 2.11 303. 1.05 319. 3.40 17. 5.36 293. 11. 616. 1470.
26 616. 2.10 308. 1.07 336. 4.01 18. 5.78 288. ill. 616. 15386.

27 616. 2.56 303. 1.09 32. 4.00 9 6.22 283. ill. 616. 16002. p
28 616. 2.16 308. 1.11 298- 4.01 L1. 6.67 278. 100. 616. 16618.
V3 616. 2.11 309. 1.13 294. 4.00 21. 7.13 273. 100. 616. 17234.
36 616. 2.6 318. 1.15 290. 4.01 2. 7.61 268. 1l. 616. 17850.
31 668. 2.1 334. 1.27 286. 2.10 23. 8.10 263. 10. 668. 18518.
32 668. 2.60 334. 1.29 284. 2.10 25. 8.9 Z59. Ill. 668. 19186.
33 668. 2.50 334. 1.31 282. 2.10 27. 9.71 254. 10. 668. 19854.
-34 668. a.0 334. 1.33 280. 2.10 Z9. 15.23 251. 101. 668. 20522.
35 668. 2.11 334. 1.35 278. 2.10 35. 15.76 248. 100. 668. 21190.
36 668. 2.1 334. 1.37 275. 2.11 31. 11.30 244. 101. 668. 21858.

37 668. 2.1 334. 1.39 273. 2.10 32. 11.85 E41. 1oo. 668. 22526.
1 668. 2.1 334. 1.41 271. 2.10 34. 12.41 238. 100. 668. 23194.
39 668. 2.11 334. 1.43 269. 2.10 35. 12.97 234. 100. 668. 23862.
40 668. 2.00 334. 1.45 267. 2.10 ,6. 13.55 231. ill. 668. 24530.
41 668. 2.11 334. 1.47 265. 2.40 37. 14.13 228. Ill. 668. 25198.

f'wctiov?
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EXHIBIT 27

SVKY, 11K. M IJEN MK~L NISS1I1f KIh13G1IM YOU REPIR 13 NURG I
CAP LOC- Xx OMN ZINUMfl 03/1913 ULRSSFIE)
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EXHIBIT 28

.?NR"CY, IC. OURUVIEN RlOEL MISSION JIWARTION IROULE REPORT 15 P911 I
,:No LO-XXX XX DON ZIiNErfn 03/19/83 Ut.SSIFID

NOSTER UNIT PAIN PRO) JOSE DEPOT ORDER JASE JASE DEPOT ITEM RPPLICRTIOS
STOCK UNIT 1 REPAIR LEAD LERAI REPIR REPAIR + SHIP KM TS COIB. COmB. [SSE. STOCK
UB COST COST TIME TIME TINE TIME TI E RATE RATE PCHT PCIT CODE LEUEL SYSTEM AMIOUT

14301L846 2586.50 1109.00 3 21 0 81 15 0.00012 1.10 1. 6.02 1 0 X0XI 1
144ALLW877 56871.00 24454.00 3 29 22 81 15 0.000084 0.29 6. 1.66 1 0 XIOO 1
4820016511673 5261.06 2261.00 5 23 0 3 15 0.000143 1.00 1. 6.11 1 41 0 1
48200011I1697 661.50 258.01 4 15 0 81 15 0.010812 1.50 1. 0.65 1 325 X1OO 1
1681011111751 381.50 163.08 4 9 1 0 15 0.000024 0. 0.51 1. 1 16 CCCXX 2
14400014641 2371.06 1019.10 2 20 16 81 15 0.00394 0.33 0. 0.16 1 92 XXXXX 5
412080014611 2236.06 946.00 5 9 1 5 5 0.000251 0.95 0. 0.02 1 2 X=CXX 1
1660661 19572 1851.061 795.00 5 15 7 0 15 0.060107 0.44 6.11 1. 1 43 = 2
1631111119574 168.06 72.11 5 9 5 0 15 1.00072 0. 0. 1. 1 35 X 2
16800019576 236.60 101.06 5 9 6 0 15 i.000119  0. 0. 6. 1 68 = 2
1681111331470 351.00 150.50 7 It 0 81 15 0.000012 1.66 O. 6.66 1 13 X= 1
271666131558 280.56 1229.66 5 6 19 81 15 0.600549 1.26 6. 1.02 1 33 X=OC 14
1661001133732 599.06 257.0 3 9 7 5 155.000334 6.67 0.67 1. 1 17 0=001 I
1665611633733 333.60 361.0 5 8 25 6 15 0.00143 1.68 0.33 0. 1 221 XXXXX 1 .0
165011633821 3461.01 1487.061 1 32 42 81 15 9.500036 0.33 6. 101 1 19 XX=C I
6616660633957 3466.00 1487.11 5 8 1 3 15 0.000477 0.95 6. 0.63 1 51 = I
66100066339.8 4161.06 1788.60 5 8 0 3 15 0.000227 1.0 0. 6.62 1 37 = I
661006133959 24241.00 10423.66 5 12 2 3 5 0.500012 6. 1. 1.01 1 1 X1OO 1
166801036368 11731.11 5043.00 6 24 12 3 15 0.102984 0.11 0. 0.02 1 77 XXX 1
1680100636334 14591.11 6273.56 5 19 12 81 15 0.00024 0. 6. 1.16 1 0 X1 1
165010038886 919.00 r08.00 6 17 12 81 15 0.000095 0. 1. 1.13 1 9 0 1 1
1665610038892 857.00 368.06 5 9 12 0 15 9.000191 0.19 0. 0. 1 18 X 1
1660101138914 1330.06 571.00 3 21 23 0 15 0.000382 0.06 0.86 1. 1 56 X1XX I
!S25111139145 1818.96 778.0 3 29 3 3 15 6.000394 5.91 6. 6.63 % XX 1
!44101041236 573.66 246.66 2 7 1 81 15 0.00695 0.38 0. 0.09 1 216 XXXXX 1
.661001042834 1271.05 546.0 5 29 10 0 15 0.000692 0.63 1.62 1. 1 97 X=OO I
1"3004.134 2661.10 1143.06 2 25 5 0 15 0.000172 0.33 1.33 1. 1 94 =0 I

15611643672 173711.06 74695.66 5 15 20 81 15 9.300024 0.50 1. 6.56 1 5 CCXXX I
137716644842 264.00 111.06 4 6 0 81 15 8.00024 1.10 0. 6.15 1 11 I0X%0 1
63401000448 1416.00 606.00 5 15 1 81 :5 0.000036 0.67 6. 6.61 1 2 00C 1
6610111144964 347.60 149.01 5 7 5 3 15 0.00585 0.18 6. 6.05 1 32 0000 2
6616656644%7 451.00 193.06 3 15 5 3 15 0.10239 6.22 6. 0.05 1 117 1000 2
!666104%97 1271.00 546.06 5 21 5 0 15 0.000310 6.14 0.04 6. 1 47 10 1
16801149766 39.0 1715.01 5 7 2 81 15 q.050239 0.96 1. 6.52 1 87 1 1
1065601149795 1366.06 559.01 4 9 3 3 15 0.566012 0. 1. 0.15 1 it E01
1177101051009 1764.06 756.06 4 19 0 81 15 0.000095 1.60 6. 6.02 1 12 000 i
5821011051287 563.01 242.61 5 3 2 81 15 0.00006 0.66 6. 6.61 1 3% )000 1
!664000166269 1251.1 537.50 3 9 6 0 15 1.08028 0.16 0.14 O. 1 26 010CC I
66111162U 942.86 415.06 5 7 4 3 15 5.06143 0.33 0. 0.55 1 7 X 1X I
616111062236 951.01 408.61 5 7 6 3 15 0.000251 0.48 6. 0.05 1 45 1000

532106244 3496.01 1501.11 5 9 17 81 15 0.001298 0.68 6. 6.61 1 445 0 1 I
1436666664362 3456.00 1483.16 3 17 9
ja ct iou?



I. Model Results

1. Baseline Runs

This section contains the results of the effort undertaken to develop this

Navy prototype capability assessment model. Therefore this section describes

the methodology used in producing the model results. The Mission Degradation

Module was run under various scenarios to test the model's ability to assess

Navy mission capability and sustainability.

The model was exercised using UNCLASSIFIED sample Navy wartime and

peacetime flying hour programs under various scenarios. The model was run for

wars of 60 and 120 days using random levels of serviceable, unserviceable, and

on-order assets with an assumed constant order and ship time of 15 days. In

addition, the model was run under both the cannibalization and no

cannibalization options. Immediately following is a brief report describing

the results of each run and the levels of cannibalization necessary to achieve

the sortie and flying hour requirements. Also specified are the expected

mission losses if a no-cannibalization assumption is imposed. A summary of

the model results is provided in Exhibit II-1. It is important to note that

all the runs described below were made using the prototype 600 spare data

base.
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Run I

The model was run under a scenario of 365 days of peace followed by a 60

day war with no cannibalization. The model predicts mission degradation will

begin on Day 31 and rise steadily until it reaches 100 percent on Day 40 when I
there are zero flyable aircraft.

Run 2

The results of Run 2 were significantly different from Run 1. Again, the

model was exercised under a scenario of 365 days of peace followed by a 60

day war, under the full cannibalization option. The model predicts the Navy's

F-14As will be able to accomplish 100 percent of their mission during a 60 day

war with full cannibalization.

Run 3
9

Run 3 was a scenario of 365 days of peace followed by a 120-day war with

no cannibalization. The model results are exactly like those of Run 1. The

model predicts that mission degradation will begin on Day 31 and rise steadily

until it reaches 100 percent on Day 40 when there are zero flyable aircraft.

Run 4

Run 4, while similar to Run 2, extends the analysis beyond Day 60. Run 4

was made under a scenario o± 365 days of peace followed by a 120-day war with

full cannibalization. The model predicts the F-14A will be able to accomplish

100 percent of its missions until Day 67. On Day 67 mission degradation

begins to rise steadily until it reaches a maximum where only 65 percent o±

the required sorties will be able to be flown.
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EXHIBIT 29 0

SUMMARY, F014A MISSION DEGRADATION
BASELINE RUNS

DAYS AT DAY NMCS %
100% MISSION DEGRADATION LAST DAY

RUN # CAPABILITY REACHES A MAXIMUM OF WAR

130 40 (100%) 100%

2 60 60 (0%) 28%

3 3U 40 (100%) 100%

4 66 120 (59%) 73%
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2. Sensitivity Analysis

The purpose of the sensitivity analysis runs was to test the susceptibilty

of the Mission Degradation Module to changes in flying hour requirements and

sensitivity parameters such as inventory levels.

The methodology used to make these runs was similar to the baseline run

methodology with the exception that the only changes made were either to

flying hour requirements or to the inventory levels. The scenario was 365

days of peace followed by a 120 day war using serviceable, unserviceable and

on-order assets for both the cannibalization and no cannibalization options.

Immediately following is a brief report describing the results of each or the

sensitivity analysis runs.

Run 5

Run 5 was run with a 20 percent increase in the inventory level with all

the other parameters remaining constant under the no cannibalization option.

The model predicts that 100 percent of the required mission can be flown until

Day 31 when mission degradation begins. This is a similar result as the

baseline case. The only difference is the model predicts that a 20 percent

increase in assets will reduce the extent of mission degradation by 13

percent.

Run 6

Run 6 was also run with a 20 percent increase in inventory levels holding

all other parameters constant but under the full cannibalization options. The

model predicts that 100 percent of the required missions can be flown until

Day 31 when mission degradation begins. The model predicts that a 20 percent

increase in inventory levels combined with full cannibalization will give



an increase of one day or 1 percent in capability at 100 percent of the-

required missions flown over the baseline case.

Run 7

Run 7 was run with a decrease of 20 percent in inventory levels without

cannibalization and holding all other parameters constant. The model predicts

that 100 percent of the required mission can be flown until Day 29. A loss of

one day or 4 percent capability at 100 percent of required missions flown

compared to the baseline case.

Run 8

Run 8 was also run with a 20 percent decrease in inventory levels but

under the full cannibalization option. The model predicts that 100 percent of

the required missions can be flown until Day 72 when mission degradation sets

in. This is the exact same result as the baseline case which is not

surprising because the cannibalization option compensates for this loss in

assets. The model does predict that if assets by are decreased by 20 percent

and cannibalize aircraft, the F-14A will only experience a loss of 1 percent

capability compared to the baseline case.

Run 9

Run 9 was run with a 20 percent increase in flying hour requirements

without cannibalization. The model predicts that 100 percent of the required

missions can be flown until Day 26 when mission degradation sets in. This is
AD

a loss of 5 days or 17 percent in capability at 100 percent required missions

flown when compared to the baseline case.
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Run 10

Run 10 was also run with a 20 percent increase in the flying hour

requirement but under the cannibalization option. The model predicts that 100

percent of the required flying hours can be flown until Day 61 when mission

degradation begins. This is a loss ot 11 days or 15 percent capability at 100

percent required missions flown when compared to the baseline case.

The results of this analysis suggest that the model is sufficiently

sensitive to changes in flying hour requirements and inventory levels to give

us confidence in the model's ability to perform comparative static analysis

under various Navy scenarios.

I
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EXHIBIT 30

SUMMARY, F14A MISSION DEGRADATION

SENSITIVITY ANALYSIS RUNS

DAYS AT DAY MISSION

100% DEGRADATION REACHES NMCS%

RUN # CAPABILTY A MAXIMUM DAY 120 •

5 30 42 (100%) 100%

6 72 120 (58%) 72.7%

7 29 37 (100%) 100% 0

8 71 120 (58%) 73.3%

9 25 34 (100%) 100%

10 60 120 (67%) 75.1% S
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3. Logistics Capability Assessment Charts

Logistics capability assessment charts can be derived from the results of

the Mission Degradation Module. Exhibit 111-3 is an unclassified F-14A

prototype capability assessment chart based on the information provided by the

Mission Degradation Analysis Aeport (Report 11).

Part I of the Mission Degradation Analysis Report gives the analyst

day-by-day flying hour information which gives insights into the size and the

shape of the required flying hour curve. In addition, Part 1 of the Mission

Degradation Analysis Report shows day-by-day the actual hours the model

predicts will be flown.

These two pieces of information, the required flying hour curve and the

predicted actual hours flown curve, form the logistic capability assessment

chart. This prototype logistics capability assessment chart shows the

estimated mission capability and sustainability based on reparable spare parts

availability. Whiile the model at present only shows capability based on spare

parts availability, it can be modified to show balanced capabilities basea on

the availability of other assets such as munitions and fuel.
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4. Exercising the CAPLOG Model on the New Data Base

The model was exercised for a variety of scenarios and F-14 fleet sizes

under varying assumptions of maximum turn rates, repair times and

cannibalization options. In all, almost fifty model runs were made using

various combinations of the following parameters;

Scenarios: Peacetime, simulate SWA, simulate NATO

Fleet Sizes: 300 AC; 340 AC; 400 AC

Max Turn Rates: 1.0, 1.5; 2.0;~ 2.5

Cannibalization: Full, None

Repair Times: Reduced 50%; Actual, Increased 50%1

These outputs of the selected model runs are available on file. The most

interesting set of runs consisted of the eight runs for the simulated NATO

scenario consisting of the eight combinations of parameters given by;

Fleet Size: 340 AC, 400 AC

Max Turn Rate: 1.5, 2.0

Cannibalization: Full, None

The results of these eight model runs were summarized in graphic form to

portray th~e capability estimates relative to the requirement in a single 1

chart. These results are displayed in Exhibit 32.
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The worst and best cases of these eight runs defined the pessimistic and

optimistic extremes which were used to portray an estimated capability band

relative to the requirement. This capability band was presented in a briefing

to display representative current F-14 capability as estimated by CAPLOG. The

entire briefing which contains this result is included in this report. The

briefing slides are self-explanatory and are theretore presented without

comment or text.
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'CWHIL' MISSION ERARIRIOH :E
C

JO:THIS PROGRAM EVURUTES THE RELATIONSHIP BETWD~
IN'ENrORY IHUESTMENTS AN MISSION CRPAILITIES.
IT CALCULATES THE K411ER OF AIRCRAT AAILRILE
FOR MISSIONIS MlNI UMBER Of ASVERLE] AIRCRAFT AS
A FUhCTIONI OF TINE.

&V1JSKRI ~ PRORMf

FORTRAN IV

:;Er1S1 W: SINCLE

JBROTINES: SETUP, INPUT, FILYHRS, HRRTOh, PLOIPT
PAGE, PESOPT, UT, CRTSPR, REPT17

C I E:SEE DOCUMENTATIONI FOR EXt" TIW O URRWhBLES.

LABEL RL LA061A'FORRNCII'tuh

AST UPIRTE:

DOUE PRECISION NMEl,NRNE2

DIMNSIN AITRITI 141,3),NPACI36I I,CRfIB(360 J,PIF(3601

IMNSIO WI AE(36I)IERET(3fi1,MCS(3fA)
INNSION HSIE13),IYC(54)RCISS(36)HUR(36I)

DlMENSION PLOTIt44),MA54),NMh[14,4),NAN(4,4)

]I"-' ,I"04,I1uJ ,CRLIST(S, 101

REAL NUNS.,PCNIFI~
LOGIC& FIRST1, PERCON, UARIEN,UAREf, CRI IC, EWL, CANBL
LOGICAL FIRC1I ,FIR12,FUflGI3,fl.RC14,FLAC1,FI.RCI6,FLACI7
LOGICAL PACING

COMMION /FIXPI.T/ PL.TST,fUAUIlhI,mtOI I
COMMON tNISBEG' R54),IIRSIN(54),SL(54)

COMI Wal 'c I IYI,JYR, TFH, PfN, I HOJRS(36 ), 11, XIS, ADS,RAI1,RA]I,
WR , RPRP, KON, REMU, BaIRN, NEPRP, DCONW,

N DREPRM,IPCOMIN
COMMON /'IWKC/ FAI 4), COST, 11.1, IPtLT, IOST, N P, BP, DcICP, ONO,

OKIICP, FR, URCOST,IT, I T, III, IILS, IILU,I ILO,

C

C NM(2) = Y
C M~ID = EY

C MN4):NEMl FAILURE RATES
C ID =(5 STRARM lATION OF FAILURE RATE
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CM'0I 13LOW1f rLftC1,FLACG12,FfJC13,FL' l4, rLAC15,FtAC16,FL.AC17

'WO '3J0JA JYERR,IYERS9),JPYS()PIIAYS(9),JIJT(9)
.1 /K3L/L Ll1I1J0),L270),L3(8),L0RS,LLENTH,LFREE

3 JODl /LOM/N LSIFSC210 ,LSTlDS(200Ol!LSTALC(5),NDXREF(70,2l),
I ~IFl)EFC50,2I),JCUH,KC'?UHNT,LCOUIT,NIT

flUUIIS C,fAlWC,J.UNTi50),LKMMfT(7Q1
C

EMuIURMN~ (I.STIU,NSII
C

DATA IDAYC 5 41361/
DATA ROfTS/ 1010.0/ COPABI.' 1;'0,L'
ProA TARREU/I RA', 11 'A I'-',A3,'

I 'A~~J-F', 'A-C' ,'A-H','-I '? -'
DATA Cfll / .FALSE./
PATO MAN / .FRLSE./
DATA CRITIC / .FRLSE./
DATA MIREN / .FRLSE./
DATA PERCW? / .FALSE.'
DPTA PACING/.JRUE.'

DATA IPOINT / 1, 2,3, 4, 5, 6, 7, 8,10,111,31,

DPTA MARK HIH.HH'
DATA MKl[ i'CflflI1IpI''t1Ip,'AiRCR','RFT IF

I 'LYILYE OIRC','Rf f ,9 9
'ASSENI','LED AI','RCPR'', 1 ,

9 'PERCEI,'T HISS''otIs F','LOUNIt"
DATA WNE2 "NISSO'9' REQII','IRENVI'ITS I,

BA we ,,ISII I 1 4

C
C IPITIALIZE IICTIMIRIES PN) MORK FILE.

C

CRLL SETIP'I.FISE.)

MlODS4flIS + 32
I I =1
10 =2

IPW.LSTNISI )
Be11-J1,71
N I K= 1, 20

IN F(NXEJ,K).EQ.IP7) GO TO 3
1 COIITINIE
3 fIWTI W
2 LOTIHUE
C
C SET UPREM ODISK FILE I
C

CALL RAIIZ[25, 140, I
ALL ONfS1d"(26, 149,)

IT 'R Q 114
"R =!' 14



IFMYS:JFIYSI IyR)0
IaysIAY-IMYSI lYE)
JYR zIYElAjSllYE)
IBIJDTJIJKTI lYR)
IMIUAYS GCT. 121)llhDPYS=120
IF YR .EQ. JYEIENMG-.TRUE.7 CALL PRGE(S6)
WilTE( I6,873 JJYR, MPAYS, WMAYS
ROMY =Ifl1S
CALL FLM(.TRtlU,IPfYS,IIIAYS)

c CALCUMRT PARRIITERS FROIN BATA CM1ROL SECTION

I'C OELTA(26)JHEROICS FRACTION
C JELT0124)4RTTLE IAGE RECOIJERy rRACrIOtI
C B11TR(23)ERC TIME COM M ONIAIU FRACTION
C ITR(2I)--CRITICAL PART LIST SMITCH
C JELTA(2 I) JIIIR RTION FRACTION
C DELTA(27)IARILE DENAII RATES FO)R SELECTED PARTS
c BELTR(31)PtOT SCALE FIXING UMIAILE
C KLTAI32)4=RECATING UP TO NO LEVEL
C JELTR(33)4UTW TIMC FLYING HOW FOR PLOTTING
C kLTfl(34)4MK3R OF RIRCRRUT MLTIPLIER
C BETR3S):IIIJITORY LEVEL ITIPLIER

C
C CONVET PERUNTRGES TO FRACTIONS

DELTA21):LTA(28) / 136.
BELTA(23):DELTR(23) / 100.
DLTA(24):kLTA(24) / t03.
ELIR125)IELTAI 25) '10

BELT(261:KLTR(26) / 103.
lELTI(34I:IELTAl(34) / 11l.
1LTA(351=1LTA(35) / 100.

C CHECK ILTIPLIEW'EIIR FOE NUMER OF ARCRAFT
C MlI NJ!IKR OF PARTS (INITIAL IINVENTORY)

IF(KLTM(3).E.0.01 DELT(34)1.1
IF(IELT(35).LE.1.1) DELT(35)=1.C

FLTMT:ELTR( 31)

C CONVERT HEROICS FRACTION TO THE REUTT4, RINCCD REPAIR

C FRACTION.
C

METR(26)1=.-lELTR(26)

C COU~T PEACE TINE COIIOUTIOfl FRACTION TO FRACTION OF
it C MUM OF PYS INPEACE TIEYEARSCENRRIO

MRYS-365. ADLTA) 23 JMY!
IF(MY.CT.S.) PEACO-.TRUE.

C CHANE ATTRITION REMTION(NTTLE ORME REJCTION) TO
c C ESULTING REDUICED ATTRITION

MI:. -ELTRf 241
,F(JELTR(21).CT.1) CRIIIC=.TP.UE.

IF(ELTA(27).GT.0) JRIE-.TRUE.

NU ANILNELTA(2O.T.l.I) 'A"--:*~f 115



C C CULATE ATTRITION ROTE AND JOHN TIME DY MIS
C--

CaLL ATTRPT(RTTRIT)
IFIDELTA 2I,.LE.0. GTO0 6

C INITIALIZE DISK FILES TO ZERO
C DISK FILES HOLD NJ RGREGRTIONS
C

D0 4 1l,140
RQ4TS( 1)4.
MWIL(I)4.0 1

4 CONTINUE
105 1=1,71

MRITE(25'I) RQITS
IITE(26'I) CAPIIIL

5 CONTINUE
6 CONTINU[
C
C IRITE HEADER 0N REPORT 06
C-

C EWTE DAILY FLYING HOURS REQUIRED FOR EACH HIS
C INITIALIZE MRUIS,RTTRIT
C INITIALIZE iIXC, PH F, C,MC
C
C MWAMIS IXINU MISSIONS AVAILADLE BASED ON FM AND SORTIE LENGTH
C HAIYC MIXIMUM AC RAVILILE AFTER AITTRITIOi
C M. NUIER OF A/, NITH PARTS RUAILRBLE FOR MISSIONS
C NWT WE RETUR o 10 ImUEITOIYt
C DEPT DEPOT RETURNS TO INUENTORY
C PO PARTS ON HAWI-CUflENT INVENTORY
C RTTRIT ATTRITION WASES ON NAXNIS
C W MISSIONS PER AIRCRf J O N LA PANDI IIS
C C WI Il " MIAL IZE) IE,NOT RTTRITED PIJT NITHOUT PARTS
C F4" q T ISSIOn FLOW mo n "I ACA n A MIS
C IPFHlY FLEET PEACE TIME FLYING HOU PEP 'AY
C M.RC tMPBER OF AIRCRAFT URILAILE
C SL SORTIE LENGTH
C $,, MAXIMU MISSIONS PER AIRCRAFT ;ER BAY
C rm!S IRXIMUW MISSIONS PER FLEET PEP DAY
C---

M 40 J=I,MUMlIS
JJ =LSTHIS(J)

C
C IKfl.TE/DEFLA TE UBER OF AIRCRIFT
C

IUK(A JJ)4=IACIJ.J)llIE.TA( 34)
C
C COfMJT MAXIUM SORTIES POSSIKE PER DRY ER AIRCRAFT
C lS ON 24 HOUR IRY,DIO0 TIME, AW SORTIE LENGTH
C

M (J)=124.0 - HSINIJIW ) / S(J)
C
C SET UPPER LIMIT ON FLYABLE AIRCRAFT
C

RAXAC 11,J)IiJiACJJ)
muACI1,J)-Mfl C!JJ)

O 35 !=I, NIYS
MXTDRY=I + 1 116
IlEX =IPOlNT( 1)



COW'UTE SORTIES REQU Il JOSE OuNYN REOIREJOS
C All SORTIE LENGTH
C

INIS(I,Jl-FLOAT(IWFHlN(JJ,lUEXI)) SU(J)
MSIS mm(JI NRXRCII,J)

C WlX1Iffi SORTIES POSSIILE IS NNllS Of THE PER RIRCWIT
C RESTRICTIONS OR FLYING PROcRM REQ'J!RNEKS
C

C
C ATTRITION ROTE IS CONFTE FOR LATER USE 14t IVIDING
C NUIER OF ATTRITEI RiC (FRON RTTRRI SUBIPUTtE) BY
C NURlERS OF SORTIES TO GET ATTRITION PER SOTIE.
C

RTRATEC I,JI-ATTRIT( I,J)/MI9S
C
C IF PROWE COIVING(I MlIS THEN SET ATTRITION RATE TO
C PREVIOUJSVALUE
C

IF(IIIS.L.E.I.) IATEII,J i-RTRATE( I-I,J I
XISFf(, J)=MIS

0 C VPPER UINIT ON FLYABLEAIRCWT IS PREUIU'JS DAY UWIIES
C NINUS PREUIDiS DRY ATTRITION
C

~AO C11A,Jl4MA(I,Jl - P.TTRITHIJJ
IF( IXOTDAY,J) .LT. 1.1 )RXAC1NXTRYJ)-1.0

C
C THI3 IS VARIRR.E UKPR 11111 ON FLffILE Rif 141TIRLIZED
c 111TH INITIAL HMER OF R/C AND RTTRITIWI.NI]IINGFUL
C ONLY FOR FIRSTNMY
C

WK(ACUCTIYJI4FLORTNJIIC(JJI) - OTTRIT(I,J)
35 CONTINUE

C IIIITE(11,3511) (ATRRTtI,J),RTTRITUI,J),I=l,IAS,17)
3511 FORMITUSF7.3)
a3 CONTINUE

CALL POCEII1I

563 roRmITI 195 FOR NHICH THE PEACE IME USAGE EXCEEDS INITIAL',
1 ' IlR.EITORY LEUEL', /,I' LISTS IIL , TOTAL PEACE USAGE
I I'PEACE CONVERNATIONS , AND PEMC PIPILII.',',ISX,
3 'RESIA.TINC II. ECREASED DY 50%1)

CAL PqGE(S6)
IF(CRITICJ ORITE(6,562)

562 FORNOIIS OF THE FIRST PORT CAUSIIC rwJAIIN HIS TO Iwl',
1 1 'ZERO FLYRILE AIRCRAFT ON TNlT GIVEN DY',i
I WNf DAY NDS'lI

C-
C "RIM LOOFVPROWRA
C READ TEWMV1 FILE USED FOR DIFFERENT YEARS
C

REW1IND 1I
WMTS4

51 0 1 11R,0"D:8S(LISTI1(1), zI,NIIRD)0
C
C ILTE'DFL.RTE INITIAL INUVITORY '.EJI

IIL:IILdElTAI35) 117



tU!TS-IUNFTS~1
IFIKELTAI2M)EQ.6) GO TO 51001
IFIDEITR(271.GT.1) GO TO 5610
FRiR-1.E-6ADOTA?1u)]SQRI.E.61FRI
GO TO 50101

1 FR4MMEIAR4+ELTR(27 INMR 51
FR=.E-W#

53001 CONTINUE
C
C LOOK TO SEE IF THIS PART NEEDS TO DE PtJRCHASEB TO INCRERSE
C INITIAL IMXIORY LEaJL
C-
c
C COMPUTE M AND NAPT REPIR FRACTIONS ANlE CONDEMINATION
C FRACTION
C

BWSCT~l 1. - RE) 11E. - W?)
DVJM'Tt1. - 1P) 1IP
COHFVT=.8-UlSCT-OUPCT

C M MUT DEPOT I IRSE REPAIR TINES EASES ON HEROIC FRACTION
*~ CAD REPMIR TIME FRACTIONS FRON PAREPMETERS

S- - -- - -- - -- -

DRTIPMTNELTA(26)

IIRT=NTI
IDRT=MTI

TFAIL 41.
MRDS 4.
TTIEP 4l.
TICHO =0.
I1PIS =4
DO 51 J:1I,NUDIS

51 IPTS =LPTS + IW'AIJ) I JA(LSTIDS(J)l
IV -FRIIASPCT
DIP? II KT0

C- _____

C COMPUTE WAE AMI DEPOT RETURNS TO INUEMOPY FROM PERCETINE
C- -

DO 51091 J--1,361
EASRET J4.0
DEPRETWI)0.

51301 CONTINUE
C

PECFAL4.

DO 54 Ji-l,MUIUD
X =IPFWIYLSTNNSEJ)) I IPRIJ)

C--
C ACCU)RLTE TOTAL PEACE TIME PART FLYINlG HOURS
C-

IF9 .EQ. 4 )GO TO 54
X =K IP
Y -KDP If
PECFK = PEEFAL + MIX + MCPY

PF:IDTItX +INRTO
DO 52 I:1,IIRT

WARETII):DMSRETIII X
52CONTINUE11



DO 53 1=1,DRT
DEPRT(I):DEPRET(I) + Y

53 CONITINUE
54 CONTINUE

C--- - _________

6C CUJ.TE IHITIRL PORTS ON HANDi
C IFTS IS IA/t TIMES PARTS PER A/C TO GET TOTARL PORTS AURILRILE
C FOR CANIBIALIZING
c

PON = IIL
IF(CIL)PIH :-IIL + IPTS

cS
C SUITRACT OFF PEACE TINE COUENNTI(HIS
c

IF(.OT.PERCOII) GO TO 542
TPF =PECFRLzMW

C
C PRINT MESSAE IF STARTINGCIWE IN THE HOLE
C

IF(TPF.GT. PMll IRITE(11,54I3 ISM,PQH,TPF,PECFRL,PP
541 FO RIIT(1X,3R4,R3,4F10.1)
C
C APPLY A CORRECTION TO MAKE SURE YOU PONT Ri.M (NT DEFORE DAY I
C

IF(TPF.CT. POWJ TPF4.5'POH
POH =PO - TPF

5Q~ IF(P01.LT.C.) POHN4.
IF(CNIN) GO 10 549

C
C FOR NOtl-CRHMNAIZRTIOtI OPTION, SET TOIRL PMIS TO
C IITIL. INIENITORY PARTS , SET FIRST uHMF SMITCH , ANID
C INITIALIZE EAC MI'S SPARE PARTS DOCKET TO ZERO.
C

PARTS =PON
LASTNI=.I E

DO 543 I:1,NUUDS
543 PRSN(114l
549 CONTINUE
C --

C LOOP FOR lMuNDE OF DAYS DURATION
C- -__________

Do 67 I:INDRYS
RXTDAY: + I
INDEX ZIPOIHT(I)
IINT =1 + IBRT
lINBT =1 +IDRI

IF(IIIRT.CT.361) IIIRT=361
IF(IINI.CT.3611 IIDRT=361

KPRETIIIRNT)-I.l
TTBAS MORS + NRSRET(I
TDEP =TTDEP + DEPRETM

C
C ADD RETIJRlS-TO-INUEITORY (THOSE RETURRNC ON THIS DAY
C FRON INT OR INT DYS AGO
C-

PARTS-OH + IASRETMI + JEPRE(I I
C

C rP N-C OPTION SIE RETURNS TO INUENORY rfpR HIS DAY
C 119



IF(.MOT.CRIDAI ADINf- lflSRETM+DEPRETII
10 66 J=1,NUNNDS

IF(IQPRIJ) .LE. BIGO TO 66

lFIMPALf~) CO TO 5499
C
C CONtSULT DOCUENTAT ION FOR EXPLANATIO 9(1O FOLLQNING
C CODE thERIN EACH HIS GETS ITS PARTS BUCKET SET UP FOR
C EACH BOY BASED ON PREVIOUS STATUS OF IUCXET ANM STATUS OF
C M~tET OF LAST HIS PROCESSED
C TAKLE IN DOCUMENTATION IS FOLLOVEI
C

IF!FIRSTI) GO TO 54981
IF(PARTSNLRSTND.LE.D.FlI.PATSNUL)LE.1) GO TO 5498
IF(PARTSHJLlE.g) GO TO 5497
IF(FflRTSN(LASTNDJ .LE.B J PARTSN( J4.
IF(PMlTSN(LlSTNI ).GT.V PflRTSNI J )WRTSNI LASIND)
GO TO 5498

5497 PRRTSN( J)*MSN J )+PRRTSNH.RSTHM)
5498 PRRISPR~NUI
C
C USE RETURNS FMO INVENTORY ONLY ONE TE FIRST TINE
C MTHE LOOP
C
54981 IFAI.TI)PfRTS=PRRTS+ADIIN

IFIADDI.GT..) 811INM.
c IF(I.LE.5.ANI.utDTS.LJE.5I RRITE(6i,549l) I,J,PARTS,QPA,
C I uC,,URIJNUANSIJNS~n,)
C 2 ATTRITI,J),ATRTE(I,J),SLMJ
5491 FORHAT[214,10F12.4)
549" RJ9XCINRfI,J)
C
C CALCULATE tMRILRILE A/C FRON PARTS Oi HMI
C

IFICANDAL)GO TO055
C
C IN THE ". NODE Tit PARTS I1[KET CAN K E GRTIUE SIGNIFYING
C K/ GROUNDED DUE TO SIIORAIGE OF SPARES
C

iF[P9RTS QG. O.Q)AURC -fiLquI,J)
IF(PARIS LT. S.I)RURC :AIJLKQ(,Jl - RhS(PARTS / OA)
GO TO 56
RMAC =PUTS / QPR

C-
C IKE SURE NOT DIGGER TMA MAXIN UR ULA'E FRIC AFTER ATTRITION
C-

56 IF(HMC .GT. MRNRU'RC :RRXlC
C
C NIEE SURE NOT NCBEATE

IF(MUC .LT. OJARVAC 40.
IM,.MOT. CRITIC) GO TO 5
IIAUA. GE. 1.) GO TO 565

IF(I.GE.INRYCtJ)) GO TO 5
IIAYC( J):I
DO 569 Kz1, 3

569 NSHClK,J)zNHSHMK
561 FORHAT( IX,3AM,AR3,15, 2X, 304, RV
565 CONTIUJE

C---
C HAITE MSM TO OUTPUT FILE FOP. INQUIRY
C--- -. 20--



MA(IIT. FLRG141CO TO 7
ERITEI 14,e15)I,Ns,(MhtK,LsTNIS(J) I,K=1,41,PARTS,

IQPA(JJ,RmN)MC,fIRRC(,JJ,HUAC
51, IFAIfT. RAC16)CD TO 59

CALL IFETCA$8,N,nt,2,3,MrI,hNM,IHIX)
GO TO 59

58 CALL ISTOE($59,RMt,HI,f2,1'3,EIORSH[NflgffE)
IITE(16,701)NSN

59 MfRA (I,J)RWR

C COVTURE LOST CRITICKLFRT.

IF(.H)T.PCINC)CO TO 64
NO 63 K=1,4

IUSN(K,I)=NSM(K)
63 CONTINUE

CRLIST(2,1)=PFRTS
MRIST(3,I ):FR

CRLIST(4, IMj
CRLIST(5,1 I:CP
CRLIST(6,1)=IBRT
CRLIST(7,I):IIRT

S64 CRLIST(8, I)=BP
64 COTINUE

C CflLCUIRIE (N RTTITI WI, SO)RTIES FLOWI R" AVILAILE A/C
C WM11 ON HV INIUI PARTS AVAILABLE

IFIMJ I RUMC LT. IflW(IS(IqJI)

RTTRIT(I,J)A-TRATEII,J) M ISFLi(I,JJ
UW(NXTlAYJ)=MIXA - ATRIT(I,J)

65 R~r ArTTRI(I,J)

C CM.CULRTE FRILURES (hiT NOT ON LOST R/C)

FIFI :IHISFLJNtI,J) - 4TTU) I SL(J)
FRILUR=FR i FNPDI iQPfR
TFAIL :TFRIL + FAILUR

C-

NSUE(IINT)JFRILUR BRISPT + IRSRET(IIBIT)
KPRETIIINT4AFILIE l EPPCT + DEPRET(IDRT)

C COM.1TE 6 FORTS ONHMHI

IF£UhULI POTS =PORTS - OTTR I QPA - FAILUR

C IN NCMK ONLY FRILLEES GE OM OT OF POTS IME

C TURNOFTFIRSTTIM(E MSITCI

IFI .HIT.caIM PflTSN(JJ)FlRTS401ILt'R
FIRSTI:.FILSE.

LRSDIN
66 CONTINUE
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C-i

C SK PARTS LEFT AFTER TODAY'S HAVOt FOP TOMORROW KG~~II
C-.

POPi :PARTS
67 CONTI!1I[

C ROUTIHE TO CALCUJLATE MEN INITIAL Ir'E11ORY FOR FUTURE YEARS
C---

IF(EMIFLG)COO10
NPERS -PESOPTI IPDAYS,.FALSE.,I)
IFIIFEAS .E. IILIG O 068
III. -NERS

68 NoWARIAOTI INltfYS,JAlLSE.,6)
IFI I.E. IIL)WO TO 69
III .,I

C-
C EREaS CR.Ca.RTEI INVENTORY DY PEKCETIME FAILURES
C-

691 -Il IL - NPERS

C-

HRlTE 10)ILISTI( I ,I=1,MVORDS)

C CALC)RJTE TOTAL COIST AND TOTAL PARTS
C CONVENHITION FOR 136I IGGEST T1)IEUES.

lfl TTC11:TFAILI(I.-DASPET-DEPPCT)
THIEFzTTtOST+ITTl&S3.+TTIEP) ]E"MIST
IF) 111)TIT) AJ. W ALL CRTSPRThIEF,TFRIL, fIRS, TE, TTCIII)
GO TO 50

C-
C CALULATE CRIIDNLIZE) PiC,SORTIEE PEP RiC, % SORTIES FLORt)

CAKI MISSIONS RMONRISHO(UIM ON FLYING PROGRAM)
C-
81 CONITINUJE

IFUW)GT.CRITIC) GO TO 862
00 801 j "W De
IF(Il8YC(JI.GT.3681I GO TO 861

3301 COITWME
3012 COLL PRalI36)

DIMEJMSIOM IIPMlT(I8)
BRTR IIPPRT / 1, 2, 3. 4, . K7,83, 9,11,11,12,13,14,15,

16,17,18,19,E ,21,22,23,24,25,26,27,28, 29,3 ,
* i1541~,15R, 30, 334,3SJE35,336'

'19?IPOlITITIT)=IIPPffI(ITlT'

ElITE96,8l)JY,TLEU(IlTIIELTR1 1.71))

ii :LSTNIS(J)
10 8 I=1,NIAY

?IXTOAY:I + I
INDEX =IPOINT I)I

NAXAC1XTIY,J)ftAXtl,j) ATTRITII,J)

CMQUAtE CANHIIAIZED A/C

* 122



IIMc(I)zMlXRC)1 1J) - mlN, KfTJ)

IFWIHIRL)CRMI~I I D)-tKiS(

C CNWIURTE SORTIES PER R/C
C--

IF(FFRC AT. flWJIIW~r :=9fJ)

C CAICt~lNE PERCEMT SORTIES FLOIf

PU~T =1.
IFlNAI1S(I,J) GCT. 61 PCK = Ill.

W ISFlH(IJ) / NXNI SI ,J)
IF(PC!IT.GT.100.) PCtIT=l1J.

IDISS(IPCHT / 100.1) 1 HOUSHI
82 CONITIIIJ

IFtIAOT. FLNCII)GO TO 83
CitL PRI1)I
IRITE(111816)JYR,RTRRTE( tJI,(III,JJ),K:1,4)
MRITEU 1,8341

6 C-0
C PRINlT OUTPUT REPORTS
C

83 COINTIME

IOUTII):II
83361 CONITINUE

CM".

MJ 64 1:1,HIRYS
C-
C NISVLM WW MILL K USED TENWORILY FOR 'Per MOCS'

c0

K -NI S IJ + I

PERCTWK)
IF(RNA.E.S)1fIJ1llSIRfXAI3.
IF(PERCHT .T. 113I.3IUTW 1)-i
IF(PERCHT UL. 75111WI~Tf 2)1 K
IF(PERCflT UL. SEIXIOUT 31-4
IF(PERCNT .LT. 25A)IIi W)K
K :-INTIP~R(I) + .5)

IM( .EQ. II)IOUT( W)k
IM1 .EQ. 15)IOUT( 7)= S

17(1 .EQ. 33)101111 9)l

C IF(RMXfI,J).LT.1.) W~ TO 95
IFU.11. FIKIIICO TO 840
X =PNj(J) a NOS'D .311

M I NP(I,MMX ,RTIRIT ANS. )
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WR1T~11,834)
* I'ONTINIE

-9GIZI'121O TO 81
,j ,NIRYS

PLOT IM 9YS+IAS+ I) IAXAC( A,

851 PLOTINl3vff1RYS+ D :PMF( 11)

NRITE(12,816) JYR,RTRRTEII,JV,mNltKK,JJ),XK:1,41
87 MA(IIT. FLOG131GO TO 88

IF(DE.TRI32).I.) GO TO P711
10 871 I=I,NDRYS
PLOTIMtI)IOURS I

871 PtOTIK(1.fflRYS)=RCI%(IV
CRI.L PLOTPT 12, IIIYS, 13, PL1N, M, RI
IR ITE( 13, 806) JYR, RIRR E! 11, J I, N I tKI, JJ), KK=l, 4)

C *RITE OUTi FLYING PROCRAP RHO RCCOMNFUSIENTS FOR USE PY
c PLOTTINGC PROCROM LRTIR.

0 C-
CO 10 88

8711 CONlTINU[
IRECAIPTIJ)
RMfI25VIREC I RQNTS
REAII2G'IREC) CRPRIL
DO 8713 1:1,NINYS

RQNTSM -tWIS1 1) i1OUPSt I)
CWUI DCVOI I I+R(NISS(I)

8723 CONTINUE
MRI1E(25'IREC) RQKTS
MR11E126'IREC) CRPRIL
GO TO 89

88 CONTINUE
IF(IIELIR(33).L.E.O) GO TO 1"9

8M7 FORWI(tR4,A3,I5,2V~',,' REUI1REI FLYING HOUJRS M)'
1 'FLYING HlOURS OCCONFL1SHil'.10X)

WITE12S,M8) (IlURtXKK,lKN1SStKU),KKm1,lIiflS)
* m8 FONTRI2f 12.1,56X)

E MITE REPORT 16--_________________

C-

89 CONTINUE
* COLL PRGEIB)

893 FONTV'', 21X, LI O!JERIJIEN RIRCfT MWILMILITY RESLTS',/,
1 21MPERCENT OlICINR R/C RHO PERCET NOtI-TTRITED R/C'

1 NIS ',2#X,'MR DY~,2,I
10 B98 J21,NUIIis

N 9 91IMPS,1
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rf 3893 1:1,IDAYS,lDX -

S CONTINUE
IF(DET0132ILE.6) GO TO 8999
IREcIl
N0 899? Iz,umI
IF(IREC.EQ.9NT(J)) GO TO 8997
IRECIU'T(i)

I' REAI(26'IREC) CRPRI.

PLOTIfl(D=RQH15(DI
8991 PLO1IN( I+NDAYS ICAE(I Ii

CALL PLOIPTI 2, IIO S, 13,PLOTlM,NEK,H21
MEIT(13,87I7) JYR,Lli l,IREC)

8717 FOI ITYERR-',14,' 1 ' ,061r 1F(1L18133).LE.1) GO TO 87'1 ?
MlITE(21,8718) L1(1,IREC)IMlfIYS

8718 VFMT(M,9,I5,2IXq,, REQUIRE) FL.YING AMil Ani
I 'FLYING HURS RCCONPLISHED,l0x)

N111E121,88 (PI.OTINIKK), PLOT IP(KK+IUIIT),KKl, IMYS)
8719 COITIII[

8M9 ChNTINUE

C
C PRINT CRITICAL PARTS LIST.
C

IF(4UOT.PAICIfJG0 To 9500
NEITEC 18,814)

88S4FORMIUII C RT I A L FPARITS L I ST;',/,
I'UY ISTER STOCK NO INIT MU POll FIRATE itt%,I

*' RT BRT MITS',/,

N0 9050 I:1l,WNS
*RITEI1,8,),(lS?(KKl, I ,r'Xii ,4),(CtLIST(KK2,I),KX2-1,8)

9151 CONTIM
885 FORMlT(14,1X,,4PA,2FS.,F3.6.FII.2,2FIl.I,F1S.ZI

9561 C8IITIII
C
C PRINT III GREATEST THIEVES

C

C SNAP FILES TO USE 10 INITIAL. INVERIORY FOR MEX YEAR'S PROCESSING

91 IF(E1IFLC)GO TO9
RENIN 11
RuMin 10

10 z3 -10
r GO TOI11

99 IITE(16,8501
IF(FLAGIMIcuL REPT17
STOP

'"T FORMS
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3 43-

814 FORMIT1 I REQUIRED SORTIE RATE fl
I' LOST tINCS PERCENT',9

FLYING SORTIE ASSENIED'
1 Y UWLYRILE Mr FLYRILE SURIIES

I ' HOURS CON HOURSI,',)
DR ' HURS LENGTH FLEET EACH RUT RIRCRIF1'

I ' ARTTRfIMO RIRCRflFT PEROET AiRCRAFT FLOW '

I FLOW FLDN 1

835 FORNAT(I4,4tF1.IF1.21,411.0
836 FOWT('SYFJR,14,SX,'IiTTRITION RATE 1)SJl',FP.4,' FOR NIBS: f,

a 2X,3R4,R3)
Oil FORNTf'V?,IX, SUW~fRY FOR ',14,

I IISPFD.ES 011N EWSJTIMJTY CODES ,3),"S
vIBX,'NBY RT MRICH PERCENT PERCEMMIE SORTIES','
113X,' SORTIES FLOWt RERCI T )LVI FaR MAIMlS, y
118X,' URIOMI LEVE(LS KISSTON IRYS',',

* 
hex 91'
118X,'I FIRST lAY MEON MISSION myW,?

ItXNI ''100% 75% 5S% m~ 5 is 15 3I 31'
1 ' 45 60',',

Oil FORNT(O1X,A4,R3. lX,415,2X, 715)
814 FDRNAIPROl. SPO1RE REPORT')

$50 FOLRW1910RE1 1'
873 FORNATIRU CONTROL SECTiON:',',

I YEARRv
I PERCE DRYS .71
1 4mIl DAYS Z1,17)

END
C !ATT IM~JS MUNJERS OF RTTRITEI A/C
C
C

SUBROUTINE RTTRAT(ATTRIT)

C

DIMEJI IONNSM4
C

COW OII HSV RR54),13S11WSL154)

MON /LOWKI/ LSTFSCt2IO ,L.STNDS(2101,LSTIIC(5I,NDXREF 01,
VXREF(5,25 !,JcMtT,KCOMTl,LcrCafIT,

1NTER NYIIS)
iIN1N":ON RTTRlTI 140,31,URL(ME

A ATTRITION RATE IS 40f! USED
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FI 11)4.11

SL (D=M2.

c INITIRLIZE AIMIO Of AITRITTI Ak 10 M~O

00 Is 34,9146
ATIRIT(, P4:. I

c REM1 Int Af RBS flAI,RTTRI P.T[.,q O1RSEMWSORTIE WWLMT

2q REA(197S,ED") NIS,X,Y,Z

c LOWNUPIME N IfXS POWIER TOIIRME

10 a 1=11IIDEis
Irlii .EQ. LSTMI(I))GO TO) 4

31 CONTINKE
9O TO 21

rC STORE AITRIT P1ITE,1IOS DU,MOTIE LEIN~

MUMI~. I wsotI I kY
tr(Z.GT.I. I SL( I 1:

GO TO 21

C a N DS MH[ARe12 1RUS FO aimSOFRATTRITUDA/C
C THE 12 UILIES ARE RUECRTE) HtUHCERS OF AITRITTED A/C RI THE
C EnI Of WYS 51,52,534,56,13

?12 FCOmT1304,R3,12FS.Q I

10 60 14-,NmIHS
M~INDE .EQ. LSTNIS(II) Cl) TO 7

61 CONTINUE

c L O II

[ XTRiIT MGM OfOTRITED ,C PY V EEAING
c IYS FOR PERIMO BAD PIVII1C lY LENlT% OF PER101,EITHER

c 5, It, OR 15. SEE JOC I OMW

IF(J -LT. MIAl :3 I J
IMI .CT. GIIN =(J - 31 1If1
lr(J .EQ. B)LIN =45

IFIJ .LE. III AUJI ; 5.1
1FIJ .97. 1 M11. J .L,'. fVX 5(~(IJf~j-? .8
IMu XC. 61X z(VU~JI - W(~J - Wi 18.4
If U .Ef. BIX =IfUPL(J) - RU - 1) 5.1
IMl ECQ. III :~R U RU- - 1)) I! -~
10 75 KL,
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Wk- J+.1
CONiTINUE
~'TO 51

MI19

71i 7:RMHT3fl4H,3F6.2)
Efli

C 'CRTSPR' SORTS III BIGGEST THIEVJES
C

C- S I MEOflI CRTSPRTHIEF,TFrIL,TTDRS.TTUEP,TTCND)

C THIS SUIROUTIME IDENTIFIES SRUE , 01I DISPLAYS
C THE 101 BIGGEST THIIEVES NITH RESPECT TO URRIOUS NERMS-
C COIIEITION COST, IRSE REPAIR COST, 0I DPOT REPAIR
C COST ITHIETOTRL OF 3COSTS
C
C

DIMNSION THFCST( 100), TOTFAL( too 1J OTIRS( 160), OIDXP1 1)
DIMENSlI REPIRSIIOI), SIIRSf 4, 111), REPDEP(100),SflDEP(4,I10J
DIMNSION CSTrII 0),NNflL( 4,106)
DIMNISION CSTNIM( 16, DPI000), DINIT 1)

1 C DIMENSION TOTCIO(10),ISTOCK(4,101)

COMMO /IL00C/ 1NH1 4) 1COST, IRLT, IPLI, lOST, W, V, VC,1)P,ONIC,
I OHICP,FR,uRco-J,IRT,IDRT,IIL,IILS,IILU,IILO,
I NMEIAR(1O1, IOPl(2')

Cj DTR THiCST/l0II*. i, REPIRS/ I ls-1. Q/,REPIEP/i166E1.OI/
MRTR CSFAL/ZOO-. I/

irTimiE.THFamT(oon CqI Jf 166
N10 o1=1880

ir(T~iIEr AT. THFCST(IlC)G TO 20
to CONTINUE

GO TO 101

I =106
IF(ff EQ. ICO TO 40
DO 31 J4,M

LRST :-
p WCST(I):DHFCST(LRST)

TOTFII I )=TOTFL( LAST)
TOTIRS( I I=TOTBRSI LAST I
TOTIEP(I I TDTIEP( LRST I
TOTENDI I )OTCHI(IfST)
N0 25 K-1,4

ISTOCX(K, IISTOCKKLflST)
25 CONTINUM

I 4RST
30 COITINUE
40 THiCST(I)THIEF

TOTFRLI I Ll
TGTBRSII)=TTIA
TOTIEP( I ):flEP
TOTCNI I ):II
145 K-1,4
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K N~JC=T~iXMUUT

V.=TTIOURCSSI3.
TF(R~C.1E.RePfiISll" GO TO 211
N 1 :1,99

IF(3tC.LREPIM(13I GO TO 121
III CONT1IE

GO TO 146

12 0 GIm ,III

LRSTIN-1
REPNS(N1EPNUST)
IRM IM4B UJH ST)
DO 125 K=1,4

125 NMW( K, N)4N~t K, LOST)

14o REPIffS(D=IEC
IAIMM li:TTWB
N0 145 K=1,4

145 BSHNSK,1)-ISHIK)
211 IRC.LUE R ~lIU) GO TO 311

6 N0 211 1:,"
1FIRC.CT.R PPI G O TO 226

218 COHTINUE
GO TO Z4

22 COtITIUE

NO 231 AlIII

REPEWRnEPIP(RST1
KPIUNNzIPItJ(LRT)
N0 25K=1,4

225 IlIIE(K,R)=NSNIEP(K,LffT)
26 CONtTIlIE

246 REPKPII)RC
KPIII)TT1EP
N ?45 K=1,4

245 rSNIP([,1)ISMN(K)
311 IFITTC.L.VSWIL(166)) RETIURM

10 316 1=199
IF(TC.GT.CSTFRLJI)) GO TO 321

313 CONIID
GO TO 34

321 1ONT113K
1:1+I
N0 331 JL,111
110-A4

CSWL(NM~TFRLJLRST)
CSTUX(NMCTMILRfST)
NO 325 K=1,4

325 RWRL~(W,M)=NFK(K,LRSTI
336 COMMNU
346 CSTVLII)=TTC

CST1IM( I )=:fl
DO 345 K=1,4
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ENTRY CRIRPI
COLL Po( 6)

10 50 11,100
IFITHFCST(I).LT.0.Q)GQ TO 51
WRITE(06,832)1,(SOCK(J,I,Jm1,4, HFCST( I),TOTVRLI II,

TQ~lRS! I),TIDEP I ),T0TCNDI 1)
huRIE!16,833)! ISTOCK(J,4),J=1,4)
IF(I XN. 50)KO TO 51
CALL PRGE(6h
MRITE116,861)

51 CONTINUE

VITE06,9611)
I0 FORNTF', 15N,'IASE REPAIR COSTS/ 100 LARGEST ITEMS')

RRIE06,W8)
912 FORMIT(11,4X,NASTER STOCK NO 470TAL COST NUSER')

90 60 11,104
IF(REPlRS(I).LT..8IGO TO 66
W11E(06,832) 1, ISIA(,)K14,E!SIAI~I

60 CONTINUE
CALL PRE106)
MITE06,903)

6913 FORMTC'3',I5X,'KEPOT REPAIR COSTSi III LARGEST ITEMS')
HITE!G6,962)
DO 7 1:1,181
IF(REPIEPI).L.T.I.3)GO TO 70

73 CONTINUE
CALL PACE1SGI

ITE36,9141
904 FORNAlTI,I5X,'COflWIIAIOfl COSTS/ 1fl6 LARGEST IEMS')

HITE(06,90Z)
DO al*1=1,114
IF(CSTFRLI1).LT..I)CO TO 86
MRITE06,832) I,lf~sfAL!K,IJ,K=l,4),CSTFFI(1),CSTUNt)

83 CONTINUE
RETURN

ENTRY CRTCLR
Do 601 11,13*

THFtST (1h4.
REPIS)4.

6 REPEPI)4.
CSTFALII)4.6

TI3TIM1(114.0
TOTKPF I)zo.6
TOTCI(14.6

iA36 CONTINUE
REThLI

I 'REPfiRIL SPA NRlNTRIMRIlLITY FMl RELIAIILIIY PRIORITY',
RRAYSI',",

3 I 'NSTER STOCK NO TOTAL COST FAILURES',
I ISE REPS DEPOT VtP5 CONIDENED,'/

!" ' IX,(1IX, 34, '-')h 15.
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'PLOTPT' PROIDS LINE PRINTER PLOT Or V, r0 It CURVES

' .."r'z:, ; *THIS SUBROUTINE PLOTS TOTtL D S, TOTRL
C REQUIREMENTS AND PURCHASES OVER NO. OF lR
C DAYS.
C
C STRTUS: SUBROUTINE
C
C LASGUAM: FORTRAN IV
C S
C PRECISIOI: SINGLE
C

REQUIRE) SIUBROUTINES: PLOT
C
C LOST UPORTE:
C
C _....

C

SUBROUTINE PLOTPT(LIMES,M, IUNIT,X, I,"NE)
C
C IIS SUROUTINE HILL PLOT UP TO It CURVES WITH UP TO 360
C VALUES PER IURVE
C 0
C LINES IS THEhIER OF CURVES UIPTO 11)
C N IS THE HUIER OF OBSERVATIONS FER CURVE (UP TO 360)
C [UNIT [S FORTRAN UNIT NUMER FOR lRITES
C X IS TIE ARMY OF OISEIArOIS (PACKED , NO HOLES)
C MARK IS TE IRMY OF CHARCTER5 FOR PLOTTING EACH CURVE
C NK IS THE JESCRIPTION FOR TIE NAPS/CURtS (LEGEND)
C

DOUBLE PRECISION AlE
IINEISION ISPTI 361 ),LI(37h1,XI 368 1,NARK( li;,NA(I4, 10)
DIMENSION Y38),M( II)

INTEGER TMO,SLRSH
EQUI.ALENCE (Mi3),TO)
LOICL. XINTC,Y[INTG

C
COIUON /PLOTERI HIWGLOU, LOST, ALE

REAL LEN
C DATA [ILPK' / I /

DATA ID / 3 I5H /

DATA LINS / 52
DATA MIflIHO,1HL,1H2,I113,IH4. I 5. H,1H7,IHS,1H9/
DTA SLASH/IH//

XIKIfG-. TRUE.
YINTG=.TRtJE.

N =IRS(LIIESI
IFILINES .EQ. SIETURN
YLOt".

YS L-I.
IFfINGT.8.PIII.N.LT.121) GO TO 4
103 I:1,
Y(1)=I

CPLL PLOT(Y,M, ISPOT, .FALSE., 1201
YLNl=hLORST
YSCL=S
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).Ert)YIlITr,.FfRLSE.

CRLL rRCE(IIUNIT)
I=SCRIE

IF(XXNESCL) XINTGC-.FRLSE.
30 7 14,120

7 ID(IJ:IKAII
* 30 50 I=1,LINS

LC 4

DO20 J1I,N

FL=( J-YLIN /YSCL+E 9

IF(ISPOT(J+(K-I).I .AE. 11CC TO 20
lF(IJll).EO.M M)~i VQ TO 19
lFtIB(JUJ.E.IIlJHJ !i(JLI:TNIO

19 IC =JL
20 CONTINUE
31 CONTINUE

* IF(J3K1+3,5) .AE. iCD To Y,
XSP 421 ) a J SCLE + LOIST
ISP:XSP

IF(INTC) IIITE(IUNIT,N2lSr,r10nk,K1,12e)
GO To a8

35 1IMC . 11E1BI~3U3KI
IF(LC .EQ. I)EITEIIUNIT,803)

43 IF(IC .EQ. 01CC TO 56
30 45 A 1121

45 CONTINUE

HRIIE( UMIT,8041

IF(M.GT.48) GO TO 98
LL:I

91 CONTINUE
30 91 1=I, 126

91 IM(1)I.AIK
DO 103 J=L.,N,IIK

F1.:(J-YLON)/YSCL1.9

1I6 13(JL)=SLASH
WRITE(IUNIT,071 (11(l),1=1,120)

07 FORUTI 12X, 120R1)
III11 J=L±,N,IIK

j'):-1(J,13O)YC+.

:JL.FLT.1C 0
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71.1

PEIE( J111 t06)((NARKI),(RACEJ, I Pit 4)), I=l,N)
812 FORM(IX,F13.3,I\V, 1201)
812 FORMT(1XI116,1 V, 12181)
893 FORM1T(IIX, '12DR1;
814 FWRAT(IIX,' '120('-')
815 FORTA11,1211S)
05 FINfT(12X,24151
804 MONT''tx' ORE TIHRH ONE OlSl'ATH',I,' -

irI 16,I'',4A6,9X,fl1,' - ,4i'16,I - ',4A6,9X,RI,2 1 '4R6,,IfiXjfli,' -' , 4fi,9X,0!,' - ',4A6,/,16X,A1,'
3 4A6,9X,RI,' - ',4A6,',16X,Al,' - 1,406)
RETURN
END

C 'PLOT I C.OMPUTES MN, NAX, ANO FILLS RRRYS FOR PLOIPT
c - - - - ---- ------- --- --

c-

C FUINCTIONI: THIS SUROUTINE COrfU7rS MN, flA, AN FILLS
C RRAYS OF TOTAL DENON, IOTaL REQUIREMNT MND
C PURCISES, FOR'PtLTPT'.

C STATUS: SUBIROTINE

C LRAIIOC: FORTRAN IV

C PRECISION: SINGLE

CPEWJIROI SUIRUINES: iuimO

CLRST UINTE:

C-

SUBlROUTIME PLOW, M,, ISPOT, SORT, LRST I
COWIOI 'POTER/ HIGH, LOU, RLNST,cCRL7

CWUNN 'HIXLT/ .SHITCH,HIGHU(1l.UL1391IS)
REALLOU

DIMNISION ISPOT(H)NI)
LOGCKA SORT

[Fl SNITCH. LE.O.OR. SVITCH. CT. III GO TAl 5

HICNH(SUITCH I
GO TO 31

5 LOII=XlN
HICN--X(I
IFISORT) GOO1031
LOWX(I 1J
DO 11 1-2,N
IF(LONI.T.X(I)I LWI:XII)
IF (HIGH. LT. X(D) HIOI-X(II

Is GOI TIWJE
39 CONTIUE

IPOIIER4
IF(HICN.LE.LOM) RETURN
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IF(PRIIE.LT.11 IPOUER=IPOUER-I
SVIIEZIO.Nu(RNE-POdER)

it CONITINUE
FSCALE-RINT(SCALE # .9
IF(3LE.ST..UlflDSCRLE.LT.I.5) FSCqLE=1.5
IF(StALE.CT.2.l.fNl-SCRlLE.LT.2.5) FSC LE-2.5

LONST=ISLE
IF(LOU.EQ.1..RftD.StflLE.LE.1.l ALOWET=I.

IF((NIGIH4OST)/SCflLE.LE.LflST] CO TO3 r~
FFU4SL+t
IF(FSCIIE.CT.3.5.MD.FSCILE.LE.116 GO TO 32
IF(FSCOLE.LE.3.5) GO TO 33
FSCRIE:1.5
IMOIERIPOIIER4I
IF(RA T.1) IPOU=IPOIE-2
GO TO 32

33 FSC9LEVFSCN..5
GO TO 32

39 DO 40OIt,M
SP= X(I)-fLOHST)/SCRLE

40 ISPOTI I)LRST-IFIX(SPJ
10 RETURN

EMI
LOCK IATR
COWlO 'FIXPLT/ SUIT2H, HIGN( 1), 'JIOM 10)
DATA8 SUITCHv 0/
DATA VLWIIIW./

ENO
C 'SETUP 'INITIALIZES OVER'JIENM ODUL.ES
C
C
C I

C FUNCTION: THIS SUBROUTINE SETS UP THE NECESSARY
C IICTIONARIES FOR USE NY AMY OF THE OUERUIEU
C NODULES. IT CFEAP S DICTIOlfARIES FOR
C (1) FEDERAL SUFPLY GROUPS, 12) FEDERRL. SUPPLY
C CLASSES, (31 HISSION DESIGN (9D) WEIFON
c SYSTEMS, AND (4) MIFSION DESIGN SERIES (IDS)
C IF"PO SYSTEMS. IT RLSO CREATES THE CROSS
C REFERENCE TABLES VIAT RELTE FSC'S TO FSG'S
C AND MIS'S TO ND'S. OPTIONAL REPORT FLAGS FIRE
C SET. USER SELECTED FSC'S, HIS'S, RN FLC'S liE
C READ IN MNl UERIFIli.
r
C

C REQUIRED SUBROUTINES: HEDIA., STORTU, ISTPRE, IFETCH, PfAl
C
C VARIABLES: ITEM TENPORARY BUFFER FOR INPUT
c TITLE TENPORAIRY BUFFER FOR INPUT
C JTILE ?AIINU PACE
C IDATEI 11041 ASSET CUT-OFF DATE
C IDATE2 , 01 SUBMISSION DATE
C INK .'01 SUDNITTER

C FLAG RESS PRINT FI.AC
L OMUE - UERIJIEN
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- ISO KRDTU
C 3 -PIPELINE FILL

C 4 - READINESS
C ImmS !1- WELASSIF TED
c 2 -FOR OFFICIRL. USE ONLY
c 3 - cRSSIFIES(COIFIDEIITII.J
C 4 - CLOSSIFIED(SECRET)

C 5 - CLRSSIrIEl(TOP SECRET)
C FLOGS OPT! WUL REPORT SHITCHES

C TYEAR FISCN. YEARS (E.G. 11.41, 1902
C IPDAYS FERCE AYS TO RUN ERCHYERR

CIlAys WR JOYS TOMRNECN YERrC HIUNT DU1E CONSTRAINTS EACH YEAR
C J1,J2,J3 FSG lICTIONIY IADLES
C K1,12,K3 FSC DICTIONAR TAKES
C 11,12,L3 NI DICTIWEY TRAKES
C RI,N2,N43 HIS DICTIONARY lADLES
C XOINT FSC DICTIONAR ENTRY COWII
C KCOUNT FSC DICTIONAR ENTY COWT
C LCUT ND DICTIOIE ENTRY COUTm
C NCUNT MIS DICTIONR ENTY CMII
C JCII NOW OFFSCS IN EflCH FS
C 110111 IUOOF NBS'S IN ECH 9
C IFAWE FSC TO FSC CROS REEXNE TOLE
C NEmE MITONDICROSS RURENCE TAI
C loHsc I OFFSC'S TO PIISE] IN RRM
C EmAs I OF I'S TO K WDIN R RI
C NUAC I OF II'S TO E USED INAURI

CLSTFSC IMDIES OF FSC'S FRON K1 TO
C BE USE IN A RIM
C LSThIS INDICES OF ND'S FRON NI TO
C 31 USED IN A RUN
C LSTALC IC'S TO E USO IN RRUN
C
C LOST UPDOTE:
C

SUROTINE SETUP(FLAC)
C

LDGICAL FLRCS,FLAIG
INTEGER14 ITEN(4),ANSKRTHLE(5),JTITLE(20),KTITLE(494)
1INEMION IPDNY(40)

C
COINN /'IE/E IARTI(~4),IDA1E2f4),P1t6),NO1LE,IWMAS
CmN /KOM/ FLRGS( )
CINN 'LOCG/C ELTfl(4JRNIN(4)RRfX(4l)
IUON /lLOCli' JYER, IYERRS(9), IPBFYS(9),INDAY(9),IDUDCT(9)
CNNC /'1(KJ/ JI(l, 201,2Z( 511,13( ShI,AOllS,&-E0I1,.UE
CNuN /'KOCU/ 11(1,2031,K2(203 ),K3(20),K IKETH,IFREE
COKO A1W31i 11(, 701,L2( 1),13 70),UODSLLDITH,LFREE
COUG 'IOCII NI1,2hU),Ie(110),N312i0),1IIRD,ILD,REE
CONO A Mch LSTFSCI 233 ,LSflOS 2D&),LSTOLCI5,NDXR( 70,20),

* ~IFXRE(520 1l,JCOUNT,KCIthITLCOIITNCUT,

C
DRTA IPMY'17u11,,,3'119u3'

IRTA IIZEO ' 2M01
IRTA INK 4HDOIE/
DOTR IFIL / 4HOLL/
ARIA IYES ' 4IIYES'
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DA TA KTITLE SHSW,'ORV'RLL/,'II ',y

I DKs','I. 1
I PI','PELI'NE F9,'ILL I'I

9 ' ''READ',IES','IS 9.'

9 SHY ,'ORFT'.'fLL/',UJ ',1

C READ VOTES, S(JIITTER, NODULE, AND CLRSIFICRTION. PRINT H[RBU.

IIITE(16,887711 ITEI
88771 FORHAT(1X,4114)

ROAD (35,711IIJIU
READ Ifl5,7I)INIE
READ (15,711IIDATE2
READ (35,733 IDUNY
READ tSS,711)NCIJS
READ ISS,701)NORLE

N I 1=1, 4
JTITLEIK)--TITLE( I,NlUtLE)
K =K-+1I

K =13
DO 2 1=1,4

JTI TLE1 K)= IDTE2 I1
K K4+1I

2 CONTINUE
K =17
N0 31:1,4

JTITLE(K)IAE( I)
K =K + I

3 CmNIMm
IF(FLAC)CRLL l[IDRIS6,1,80,JTITLE)

CINITILIZE AND PRINT NO PNOS ICTIONRIES
C-------

LARDS-I
LWETH- 70
MIORDS= 4

CALL STORTIJLI,2,LU,,LARDS, I ATH, LM EI
MLt STOTU(N,U2,N3,NIIOIS,#.,EP'tH,NTREEI

LCOUI4
NwOT4

It READ (ISITEN
URITE(16687?1 JITER
IF(ITER(1) .EQ. IDONE)WT 114



GoTO 11
14 IM(JUT. FIXIJO 1016

WITE116,8ISJ
10 15 I:1,LLDIIT

N 4IOWT(I)
ERIlT(16,Sl111,(L1(J,I ),J--l,LJORP3),

15 CONT1IE "IJ

C INITIALIZE Ml PRINT FS& AMD FSC DICTIM1RRES

16 JWRS- I
jawT 50

CALL STIVJJI,J2,J3,JWS,JWITI,EE)
CALL STOE1WKI,K2K3,IN1DSKLEH,KFREE)
JC1DIT4
KCUUN4

23 REA (SS,714,END211TEN
OECOE( ITENM 2)ICHA
IF(ICIU .EQ. IIZEO)WO TO 20
CALL ISTWI(521ITEN,11,KZ,13,KUIKLNT,FE)

COLL. IFETCH(ISTEN,KI,K2,K3,IS,KEN1H,IFSLI)
IIICIHEN, 721 )IFSC
CALL IFETIU$2 ,IFSC,JI,J2,J3,JVOSjlETqINM)X
GO TO 23

22 CALL ISTCRE(521,IFS,J1,J,J3,JEJISIEIITWR
£U1:XN(T f1 0
CALL IFETCNM IFS2I,J1,lJ3,AlOIIS,LhTN,INlE)

23 ZUITINIBZUgT(INIX 1
IFW(NIEX.r II IN I FSLOC
Go TO021

24 CONTINUE
MCt24 CLOSEMSS

IF(.IUT. RM)GO TO 26
EALL PRCE(36)
OITE( 6,021
3025 I1,XWOUT

N -JKW3NT(I1

25 CONTINUE
C
C 10EAn I PRINT SENSITIVITY hIAYSIS POWRNEERS
C

26 IF(FL~)CiLL PAWS16)
kLAU (15,7II)DIIY

I~T(36,893)
303 1=1940

READ (15,7U3)TITLE,KELTA(I),R1NINU1),M3I)
IuruYUI.E.U.ETE36,S81 )TIILE,IEL1A( IJ,RNIH(I ),RNA(I]
IMFINI) UL. MfiSSI IRRIN(IMMS-3

opIF(RI(1i . .331R~(:.E3
33 CONTII1L

C
C REAl Ml PRINT USER O3PTIONAL. REPUr 7-LECTION FOR THIS RUN.
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MRITEI6,8 Fu
RER) (S1JGS)I)IU
10 35 1=1,7

FLRGS(1I kFLSE.
RERD 165,781 )TITLE,RNSNER
WRITE(16,883)TITLE,ASI
IF(R .EQ. IYES)FLflCS(I).T?tlE,

35 CONTINUE

C REMD USER SCENARIO DECISIONS FOR THIS RI
C

REND (05,710JDUNNY

40REND (15,12)IYERlR,1,J,K
IFIIYER .EQ. IDOIUGO TO 5I
JYERS=JEM + I
KCOK( IYEflR,733)JYEFIR
IYEMgS(JYERRSIJYENR

IDIJITIJYERS)4K
GO TO 4

C
C REND IO PRINT USER 11DS.SELECTION FOP THIS RUIM

51 IF(FI.RC)CRLL PNCE(061
RERB (05,70)U

EHE! (16,856)
50 REMD (15,710,0ND-6)ITEM

IF(ITEfilI .EQ. 1111. )GO TO 58
IM(TENMI .EQ. [NNE)gO TO 60l
CRLL IFETCHI$56 ,ITEN,Nl,N,l3,WlURS,ltEMTH,IW)X

M*ITE(II6,85I)MNMRS,IEN
LSTMDIMM~i)INEX
GO TO 56

56 CILL IFETCH(M55, ITEM, LI, L2, L3, LOBDS, LLEITH, I1DEX1
N --IODITIINDEX)
DO 5? [:(,fl

LSTYMSU(MNS)-IIXREFI INDEX, I'
57 CONTINUE

GoTo 0
58 NO 59 I:1,N0111

LSTNJS(I)zI
59 CONITINUE

NUIIDS--COUMT
ORITE(16,852HUIU
GO TO 50

C-
C RERD MlI PRINT USER FSC SELECTION FOR T4IS RUN
C

61 IF(FLRC)CNLL PRCEIIG)
REMD (05,01INVY
"UNSC-0
WRITE(16,860)

65 RElD (15,710,ND:70ITEN
IF(ITEN~t) .EQ. I(DJ. )GO TO 68
IFIITEPMI .EQ. IDON)CO TO 71
CHLL IFETCHIS$6 ITEN,KI,K2,K3,KW-, ENIN, IRDI
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UIHE(16,851)RFSC,IER
LSVllFI:Jf)-INEX
GO TO 65

66 COLL IFET£W*5,ITEN,J1,J2,J3,JUR,INT,INEI

DO 67 1=1,1
IUSC=IWSC 1

LSTFIIESC)IFIXREFI INDEX, 1)
67 Coli

00 TO 65
6831069 I:1,KCOIf

LSTFSC( I 11
69 CoIlin[

GO TO 65

C - ---

71 m11C4
ail (15,?S )NOUY

71 KEIl (15,13,El")6IU.C
IF(I1LC AQ. IRLL 311 TO 71
IF(ILC .EQ. INIUGD TO 96

IruuuiC AT. IIGO TO 72
IF(ILMGIU.I. PIIE(161
UIIE(16,870)
a2 IW169811IIRC, lfLC
LSTLC(IUU.CI=1U.C
GO TO 71

96 RETURN
C
C ERROUCOMMON

~511 *ITE(16,913 lITER

GO TO 11
511 WIEsG,323 lITER

Go To 23

Go To 21
21 MRITEIS6,921)ITER

.GO TO SI
563 UITE(16,%6 lITER

GO TO 65
C

C IMI FEIS
c

711 rOOuIX,604)
711 FORT(IX,14)
732 FIEIUT(IX,4VI4,3X),P7)
733 FRT( 14)
734 FURMT1I04,3)
711 FiET(1X9,P,R3l
?12 FORT2X,R4)
721 VOUT(,il
721 FO1R02)
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g ~~81 FOR1ST( IX,514, IX,F9.2,2( IX,FS.1I 0
781 FOmlfl(IX,594,7X,R3)

COUTPUJT F0RMTS
c-
81l FOERAW3NDS TOll1 CROSS REFERENCE TPILE:',"
811 FOR!T(14,lX,fl4,15(1X,R4,R3),/,9X,15t1X,A4,R3))
W2 FOrfuesc TO FSC CROSS REFERENCE IRKtIP','
821 FORNAT(I4,IX,RA,21(1X,A4))
853 FORMTHflSE RUS MILL XC USE) in THIS RU OF THE NBELI:',uI
851 FOONT (14, IX, 304, R31
852 FORWIT('ILL 9,13,1 KILL BE USED.'
860 VORNI THE'flSE FSC KILL BE USED IN THIS RUN OF THE NODEL:',,h1l-
81 FORMITTIESE ALC HILL K USE) IN THIS RtUN OF( THEOKI:',"/)
881 FORNRTI'INTA CONTRO SECTION:',,

- - --------- fl

I 'ITEM LEUELPfRRWUTE FACTOR Nu1 flAX',',

381 FORMTIIX,5SA,IX,F9.2,2uIX,F5.1)
882 FORNIW('OPTINAL REPORTS REQUESTED:',,,

11 1 -'I1
883 FDRfIAT(IX,5A4,1X,A3)

C
C ERROR FORNHIS

C-
6913 FORNA' CR110 STORE '3l4, R3.I IN NDS DICTIONARY')

911 FORNATIV CR1910 STORE ',3A4,A3,' IN Ni DICTIONARY')
923 FORNT(' CANNTr STORE ',384,R3,' IN FSC DICT1OWIY)
921 FOENW' CAfNOT STORE ',394,A3,' IN FSG DICIONfRY')
t13 FONT(I CIUNOT FIN ',3R4,R3,' IN N3 OR MIS DICTIONAY')
9%I FORNTI CRM)T FIN 1,304,R3,' IN FSC OR FSC DICTIONVRY)

END
C IlT'I READ MUIENI)AAW
C
C
C FUNCTION: MIS SUIROUTIHE REMD THE OIJERUIEM DATA
C DM NDSELECTS RECORDS MSE ON USER
C SELECTION CRITERIA FOR OUTPUT TO A TEMPORARY
C MORING FILE. .
C
C REQUIRCI SUIRIIUTINES: RANGE[, OtJRER1, IFETCH, REPT15
C
C LAST UPDATE:

SUBROUTINE INPUTIN)
C

LOGICAL FLAC1I,FLRC12,FLRC3, FLRG4,FLRC5,FU)i&16,FLRG17
LOGCA~L REJECT,FLRC, IOFLAC,FLACI
INTE0ER4 LIST(2321,ARAfY(I4),ITEflP(11)
INTEGER'4 NATCHI4)

COMMN /KWE'C 014, COST, IfLT, IPLT, IOST, V , , DCP,RVcP,
I ~OWIC,FR,URCOST, IDRTIIRT,IIL,IILS,IILU,IILO,
* N~EWARI), 10pA120

COMMO iLOW' FLRC11,FLRG12,FLRG13,FLRG14,FLACI5,FLRC16,FLRCI7
CUON /KLIUG' DELTAW4,RN1N1 40),MN (41)
CORAN /OER' KI1,230l,K2233t,(211l,KNGD,kUIH,KFE
COINNil 'LOVER' NI(4,233 ),821 l33 ),N3(233 ),IIIRD,NLEITH,NFREE
CN 4LOWR LSTTSC(2831 ,LSTNDS(211),LSTIN.C(5),NDXREF7,23),

I IFXREF(50,20 hJX"!UNT,KCUT,LCOUNT,NcOUNT,
* IJN1W,NUt4""-9C,XOUN( 501,LUNIT( 711
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COMMONi /1tLCKu FILLIt63i,SVPLE,SURM,K ,IIIScHIE1YS,JYS
CONe. /JL&KZ/ IUKIR(I?),IOF(4,17),ISSET(15),RSSETS(4,151

C
EQUIUEE (LIST(11,MS)

c
DATR 11AJ / 4H
DATR IL / 4HALL
P DTA FL.RC1 / .FRLSE./
DATA IOFLAC / .FOLSE. /
DATA IBMl / 4H)OME/

c
MEITE(16,8I31

C
C SET MNTERS

K 4
K 4
L 4
1L4
IL 4
N 4
H 4
m 4
Nl 40 4 3
11104. 3
SRVW4.I
SUIIE4.0

IIIS0V4.S
USIPIR (12)
SPCTP :[LTAU2)1

WCTP =ELTAI 141
UPCTR :IO.TRU(1
DRVCTKILTR( 161
LEVEI. z-INT(JELTAII71)
*TNI-INT(ETA( 18)1
WE =INT1DO.TAII91)
AYPCT --KLTA(28)

MYPT :KLR(291
EYPCT --lLTRA)
REMD (U5,7I1)P.N
READ (15,II1DIFILE
IF(IFILE -EQ. IUL1IOFLRC-.TRIJE.
IF(IFILE .14. JU.LDRERI (15,701)PUMY
IFtW .EO. SIIW =101110

10 CRLL IRA( IRLC9l!, ICUST,JA~L, IFIT, lOST, IDNI,
IIF,INT,IT,ICP,ICP,IECOK,IUC,EER,

IIMSE,EMA,IlTER,FUr-)

!F(FLIC)O Ta 91
iFN .EQ. mIUO TO V1
N 44
RE.TFLL

C O[E 11311 RRTE FOR KISSING COM M999)

iF(I1l .EQ. 519)GO TO 515

p C OWEC lIEMH ROTE FOR ZERO.

11 IF(IKNY .EQ. I)CO TO 506

C DECK ESSENTIRLITY LEVEL
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12 IFIIECODE GT. LEVEL)GO TO 510
C--
C CHECK PPPLItAIILITY TO USER SELECTEE '3 LIST
C

15 IF(NUNFSC .EQ. KCOUIT)GO TO 20
IECOK(NWlt 1), 710 )IFSC
CALL IFETCH(S515,IFSC,K1,K2,K3,KNOYr,KLETH,IEX)
00 16 I:1,mUHSC

IF(IIIKX .EQ. LSTFSCII))CO TO rl
16 CONTINUE

GO TO0515
C
C CHECK IVICRJILITY TO USER SELECTED NOS LIST

20 1 SIM 4
DO 24 :,~3

IQPfII )zITENPlLSTNDS( I))
ISUN =IStJN + WWPAI)

24 CONTINUE
rl IFIISUR .EQ. MIO TO 521

ib25 IFIIUWC .EQ. ICO TO 27
DO 26 I=I,lUIAC

IT(fL.C .EQ. LSTHLC(I])O TO 30
26 CONTINIUE

GO TO 525
C----

0C CHECK AGAINtST NS INlPUT LIST.
C

27 IF(IOFLRC)CO TO 30
IF(FLIIIO TO 29

28 READ (05,711)MATCH
IF!NATr.HtI) .EQ. IBOtUIGO TO 9I

i29 00 31 1:1,4
IFINSIIII) .LT. IITCH(I))CO TO 32
IF(SNII) ACT. IIRTCH(II))CO TO33

31 CONTINUE
FI.AC1 z.FffLSE.

j32 FLAGI =. TRUE.
REAECT=. TRUJE.

Go To 38
3311M - +1

GO TO 28
30 IF(REJECT)GO TO 10

C-
C CIJERT DATA ELENENTS.
C
C
C COST I URCOST FACTORS HERE N- W-.q FROM 5.311 TO 1.001
C X? FACTOR MRS CHRNCED FROM 0.01 TO 8.0001.
C FOR NAY "CIE.
C
C

COST 4MN((ICOST I1.061 RET9( 1)),RNIN( 1),RNAX 1))
IIUT zhME(II&T 11.661 DELTA( 2IIRIt 2),RMX( 2))
IPLT z4IWIPLT '1.001 BELiRI 14) ,RNINI 3),RWlX 3))
IOST 4NICE(IOST I1.00 B ELT9( 4 1),RNINI 4),RIU)( 4))
FR 4RWI I AIII1 u .E-06 I KLfl r)),RNINI 5),M(N~ 5))
DP P ~IW 6 .51 I, (lQ I IV, RIN( 6),RNM( 6)
TORT z4 I NIIT I1.06 I DEL 1' tN 7),RMX( 7))
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lERT 4E1M((1ET 1 1.51 1 IELTA( 8)H,RNINI 81,MII( 8))
K? RIW((lK 10.51 ' lmlR9U,RN(n91,RM( 9))
KP -=I((10? 110.11 IKT~SiRl~SNRl)

OFK =1.0 - p?
OWC =1.1 - lV

C INILIZE SERUICEAILE AND UNSERUICEABLE ASSETS
c

SP =Jjt55fl) + IASST(21 + IRSSEII3
U I RSSUM5E(4 + IASSE(5) + IRSSET(6) 4IRSSETM? IRSSET(8)
SN :1RSSET(14) + IASSETI 15)
UK :1I(11)
1115? =lNT(SP ISICP .5)
11191 =INT(SH SPCTU + .5)
IILUP :INTIP UPWCTP + .5)
IXILUM =INTI3 I IICTH + .51
IILS :1115? + 11191
IlL) :11111 + HU1N
IIL =IILS + IlL)
SMUR W MRWE +1 IIS COST
SRuII--RSWN+IIHUM COST
WSFCIJIC+ IILW I COST

6 WISIMI + 111131 COST
30 35 1=1,15

RNIER01A5SU( I
IF(MM E. 0)RSSETS(1,II4SSETS(1,I) + I
RSSETS(2,I)-ASSETS(2,I) + NAMlE
ASSETS(3,I)4SSES(3,I) + MlUMi v MOST
ASSTS4,)4SSES(4,I) + MMlE v IJICOST

35 CONTIMI

C INITIRLIZE ONl EER ASSETS
c

N 40114,17
MJIJER:I RIJ 1)

0=OI(3,1)4110R33,l) + N10U COST
M(34,I)1101N4,I) + MWlE I IRCOST
UM -stm +UMIER

40 CIINTNK
1110 :INT(SUR I C RDPCT + .5)
HLI =111. + 1110

C MU IN W I'I RII YER, DUlCET YERR, EXTENDED YEA IYS

IIIL :11L + 1fTNU(1IPf) I YPCT + .5)
IL :-IIL 4 MUTME V(2) I YPCI .5)
IlL zi11 + INT(IIJW(3) IEYPCT + .5)

IF 1RLRC15)CFLL REPTIM(ECOK)
Go TO le

96 URITE(16,896rN,LEWL,J,KK,KL,LL,M,M
RETURN

C
C OW IJCONSITIONS
C-

505 REJECT=. TRUE.
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iWRlTEI9 6, 9OI t )i, [DDI

GO TO 11
516 KK :KK+I

REJCT=.TRUE.
GO TO 12

510 J =J + 1
REJACT=.TRIU.
GO TO 15

515 K =K + 1
REJECT=.TRUE,
GO TO 21

52 L -.-L41
RECT.TRUE.
GO TO 25

525LL =L+1
REJCT:. TRUE.
GO TO 27

C S

C INPUT FORIS
C

711 FORNAIIX,384,R3)
711 FORNRTIR4)

C
C OUTPUT FORITS
C

Of FORNOTI'NTA BRSE PROCESSING SECTION:',l,
I I ____I___$"/I___

89 FOWITI'ISUIWY OF WSTER STOCK NUMER SELECTIO:'s,/

TOTAL. MI'S PROCESSEJ in MIR ASE
I M'S NITIH ESSENIIIITY LElK. ) THAN ',I,3X,':,16,I,

SN'S IlH IERND RATE OF ZERO
M I'S NOT RPPLICRKLE TO FSC USER IN THIS RUi =16,',

' PU'S NOT flPI CILE TO NIS USE) IN THIS RU ,I6,/,
' N'S I 01 PLICRILE TO ILC USE) IN THIS RUN ,I6,',
a S'S NOT 1 iPLICAILE TO 0 LIST IN N =,1S RUM
' MNS IN 0SN LIST BUT NOT IN OVRUIEV DBTRiSE=',I6,/,

9 TOTAL M'S SELECTED FOR THIS RUN ,I6)
C-

ERROR FORMATS
C-

911 FORNAIIX,304,R3,' REJECE, KM RTE=:,15)
END

C 'OJRERD' RIS (WIE I T WIT M

C
C FUNCTION: THIS SUIOUTINE RERS THE 01.1,.IEN DiTA ISE;
C IT CAN BE USE) IV AlY FORTR PPOC FOR THIS
C PURPOSE. 9
C BECAUSE OF SYSTEM LINITATIOPS,THE OU.RUIEN DTA
C BASE EXISTS AS A PACID/CONDRENSOE BINRY FILE.
C OUREAR'S PR11RY FIICTION IS TO UNA IT FOR
C PIOCESSING.
C REQUIRE] PIINTIONS: IPOINT
C 9
C URIRILES: X XXX
C
C LAST UP1 T:

C
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SlIROUTIIE OUR( IRLC,NSH, ICoSr, IRU-, PLTI lST, IDEMD, ID,
ElINT, lT, 1K?, IX)',IECOK, IURC, IIRKR, IRSS[T,II3I W',FLFI)

C

IMTE0*R4 flNf4,1RR17,sS 15,1 (211,f Wou 1z

WAT lED / 4M"/
C

10 1 1=I, 17
IORKR(I)=4

IRSSET(1)
2 CONTINUE

N0 5 1=1,211

5 CONTINUE
80 6 1:1,16

6 CNTINE

IF(ILC .EQ. IEiII) CC TO 45
N0 11 k-1,4

NSIIJI:IPJINT(NEXT)
If CONTINUE

ICOST :ll'O1NT(NEXT)
lILT =IPfIlTf(NEXTI

IPLT IPOINTIHEXT)

1ifT I)'QINT(OFT)

lINT :IPOIffTf(XT)
IK? =IPOIITIHEXT)
1K? :lPOfl)T(OET)

IlECOM:POINTHUET)
IURC :lPOINff(Iflfl
RPRIRS-IP3INT(NEXT 1
IF(IHIRS .EQ. I)C TO 25
10 20 J=1,IPIRS

IORKRIlKX:IPOIT(lEXT)
21 CONTINUE
25 E'IlIRS:IPOIIITO[XT)

IFIRIRS .EQ. 61CO TO 35
133 J1-,PRIRS

IKE :lIPOlT("W()
IRSET( INKX):POIN(NEXT)

36 CONTINE

3536 11111[
MEMIRS:IMFOINT(

IFUNIiRS.EQ.SJ CO TO 50
N341 I=1,I1RIRS

IBDOCIPOINTINEXT I
IW'fltK)=POIRIl~T(MM)

45 FLOG --.TRUJE.
50 IIE

E"I
145



C 'STORT9' WIXAIZEJ STORM~ Ml RETRIEVA INEIIS
c
C-
C FIJKTION: THlE SIJIROUTINE 'STORhI' INIILIZES STORAGE
c FOR NIS IICTIOtUR.
c
C SIPTUS: SUIROUINE
c
c MCE: FONRMI IV
C
C LOST UINTE'
C

SiUTII( llEWI(IIIUT, OUTPUT,HT INES)
c

REKIS INAW7,63)
1NEGRu OUTPI, IORS163), ICBOiI), ITENPI 931, IPOINT(l)

C

r N1 I, IN1C,10, I[,14, INC, Iffl,1lI,IJ, INK,1

* 111,,111,, 11.,I%, 1111, 101', 1I1), 111;, 11:, I1H',1IN(,

DATA IUCE

7* 11113 ,517HO18 ,710 1313,

2 61 222,7112 2,711 2,61 2221 2,1112,712222
3 6H 33333,7K13 3,61 3,61 33,6H4 3,7M 3,6H1 33333,
4 SH 4,5H1 44,51 4 4,5H 4 4.M14444444,2051 4,
5 115 53,211115,61l5Z555,71 5, rdS 5,6H1 M555,
6 6H1W"6, 7H6 6,1lH,W"66666,2176 6,6H 66666,
7 W7117777,61 7,5H1 7,4H1 7,3H 1,2417,1W1, '
8 6H 88,21118 8,6H188888271 9,61 8888,

19 9"9,217H19 9,71 999,7H ?,7H1 9,64 9999,

1 6HIl13fl,171 196111f111,1711 3,6111111,

C 6H1 =~C,71IC C,3u11HC,71C C,611 CCC,

E71EEEEE,29111[,51[E,21111,7EEEEEEE,
F 71ITFFFIT,2111%SNTFFT,33111FI
C 611 GCCC, 7K G,IHE,71 =CC,2171K G,611 CCC,
H 317HH1 H17131311,317H1 11,

S41711 J,21IJ J, 6H JJJJJ,
X X1 1,611 K,511K K,4HIKK,51R K,6HK KJH1K K,
L 6,ItLaLLLLL,
Ni7M NJHNN M,7N N NN, ?H 4N, 317MI m,
0 -i1N 4,711U RJ,11M N 171I N ,?)! 0 " ,7 11N K NM,

P WIPPPP,2171F P,611PPPPP?,3u11HP.
4 (AN 0W,3714 Q, 71Q QQ , 71 QW, 7H QM
R W MftR,21711 R,MRRRR51R R,611R R, 7R R ,
S6H1 SSSSS, 7S S,1lS,6NH SSSS,71 SJH1S S, 61 SSSS,

T 7ICTTTTTI,614fi 1,
U 617H U, 6H111D,
V 417W1 V,6H V V,51 VV,41 V,

X 71CC X,61 X X, 51 X X,41 X,)4 X, 611 X X, 7HX 1,

Y71M Y,6H Y Y,511 Y Y94141 Y,
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Z wNZZrLzz,614 Z, 5 Z,41 Z,3H Z,21 Z,7HZZZZZZZ,
1 5H (,41 4,H311 ,4 4 51 (, 5H
I3H1 ),4G ), 3154 ),481 ),3811

a1IN,4H1 l,AN1fa5,SH UISH1 a 1,6H 1 1,1IN1,
S 4H1 8,61 58888,48 8,61 SSS8,71 S 8,64 88588,4 1 ,
+ 1141 4H ,4 7H ...1... 24H *,IP

3 11H 6 - 1,11 ,41 ,3 ,A'11

?H /11 ,2611/4H /3 /2 ,I/

1211H >,6H -->,4 6H51 ),414 )311 ,1
j 411,2141 *.,H ,2141 ,11

v 111 ,21410 0 GISH1 ,2 1411 A1

16H4 (, 5H (,41Q (,3N4 (04N (,3N1 (,681 (
a6111H ,714,

ILI 1''K ~14 I'm "'s61 I 'm11 #"/ 1 1I

REA (11U,7I)ICM
5 N 20 .1118

DOIf K=1,63
IM E(J *EQ. ICHRRS(KJIcO TO 15

if CONTINUE
K :1

15 IwEI(14
21 COIK1

ENTRY IlCaIN(OUTPUT,NTINES)
RRITU(MM1'J, 81
N0 38 J14,HS

10 25 K-491,160
L. 4.15

25 CONITIIIJE
31 mnffM

S RETURN
ENTRY lflFKWITMI,KTII[S,flJR,IPIWT)

K :4
NQ 32 1--1,"

N 31 .61,4
K41
ITEPUMK)1 1)

£111. MCRlTTlW(KI,,Pe11rIIIJJ1I)
31 CNIU
32 CONTIME

1 4
lI(HI.LT. 1711A -1W / Z

IFJ .1[. I OR~. J ACT. D + JICO TO 35
1CRRJI TENI
GO TO 40

35 ICMI(JJ:ICHRS(IJI
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40 CONTRXI

701 FORNAT(81fl11
NO FORNAT(INI I
801 FORMUT(////,7(3X, 16MU,/)1

END
alIR I ONCM T , L,11, J, K

KECOE( 11,811JIC
0 1 FORIT(4A1)

IR(L)zICUJ)
C

REIMR
ENOD

C 'P~aw PRINTS rN HEMDE ON AMY OMRIEM 'l0lL REMIT
C

C UCIO: PRINTS A HENl HEADER PRCE FOR~ ANY OF THE DUERUIEN
C MON!L REPORTS.

C

C LANCJJA: FORTRAN IU
0 C

C LAST UPDATE:
C

SUNROUTINE PACE(IWIIT)

C

COW /ILOKE/ INRTEI41IN1E214),Il&lli),UN.E,O.RS

DATA IPACE / 200/
BOTA TITLE /1M fTfLlLJl ly'0,1ULE', Y

'HISS, IIION I'I IDEGR I 'ADT'I '9,'IW 11"DU','9LE 9',
* PIPEl,ILINEI,O FIL9,,L 40',9*IpII,' ,
I qffA3l IINESI5 IS Y,3j~, NO ',E 9 1/

DRIR CLASS ,/lCL, 1RISSP,99FIED9,9 9, 9 ,' 19

*'FOR VIOFFIIICIRtLY USEIP 9 WIL9~ I ',

C 'CLRS','ISIFI','ED (','OP ',SECRI,'ET) I/

IPRC[E(IWIIT)=IPflGE(IUhITl + I

I IJTEI,INEIIJ,1:1,6JqIDRiE2,
(CLRSSII,ICLRSS),Iz1,6)

801 FOMTII M INC. MURIEN MM! ',7R4,' REPORT,13,' PAGE',
15IiX,2A4)

C 'RANCI FINS XSUCHITRATRHIN (--X (=RNX
C
C.-
C FUNCTION: FINDS X SUCH THAT RHI4 (z X (z MA
C
C STATUS: FUNCTION
C
C IRIISU: FORTRAN IU
C
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CLAST UflUE: 28 K70on eII

c FlTiMrl omtCEX,RNIN,RNAX)

IF(X AT1. RNIN)RUE =RNIN
IF(X .GT. R)II =mi
Ir(R3UE AT. 1.111111IRMuc 4.1

END
F1IITIO IFWINTUUJUY)

IB N 317'

IFnh AT. 317)GO TO 23
11 IPOINT=IDNTA(N)

RETURN
23 REDIISJIRTR

GO TO 11
END

*C 'REPTIS ' (TIU.REPOET 15

C FUCTION: THIS SUIROUINEI ECHOS INPUT NIBR

C STATUS: SUI IE

C IRNKE: FRoTiM IV

C REQUIRED WIROUTIffs: PRCE

C LAST (UllRT:

SIEOUTIN REPIVSIECODE)

CMUO /LOCIC/ NS(f4I,COST, 111, IPLT, IOST,P,F,CP,DP,ONX,
I UOcPFRuRcos,IIRT,IDRT,IIL,IILS,IILU, IILO,

COMUO 'RJOiII LSTFSC( 231,1LSTNS(20), LSTICI5), NMIF(70,201,
* ~~IF)RE(50,23 3,JCOUI,KcOWT,LCOIJINcT,N ,
I mSM,MFSC,MrnRLC,rnT(5),LKOMMT(73)

DTA LINES /3

IF(MIi(LIS,53) AE. 3)GO TO 11

WITE( 15,8113

IFII'fi1J) AE. O)GO TO 3
20 CONINUIIE
31 IITE( 15,823 )SCST,ICOS &T, .,IPLTI NT, UT, IOST,FU,

I W,IPDCP91ECOE,IIL,(NlIILSTNSJH1,1=1,2)I

LINES 419(5 + I
IF(J -EQ. IIJUU)RETWR
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DO) 56 J11X,NMIS
IF(IIR(JI .EQ. IlGO1050
IF(1MI[NS,5l) NE(. MIO TO 4
COLL POCE(15)
ERITE( 15,816)

44 WRITE( 15,83061(MLII,LSTllS(J ),I=1,2), 1001J
LINES =LINES + 1

56 CUITIIU
RETURN

810 F0RR~I( ,9X,'HRSTER',18X,'UNIT IN PRI M E POT',
a 9 UI ,9X,' DASE DASE DEPOT ITEN',7X,
a I APPLICRTIONS',/,

IMXI'STOCK', 7XWUNIT REPAIR LEH) LEH) REPAIR REPHIR',
NI +SNIP MM N RUI HTS CORI. C0MB. ESSEN. STOCK',151-'1),,
IO1X, IuhNMI, (7X,'COST I), 5(3X,'ITIM E! ),5X,'IRATE RRTE',

N2(3X,'PVNT'),3X,CDE',' LEUEL',' SYSTEN fflIr,i,

82S FOTIX,3A4,A3,2F11.2,517,F9.6,Y7.,,27,X,A4,AI3,IiJ
fA FORMT(118X,A4,R3,I?)

EMD
C 'REPT17 I OPTIMAL REPORT 17
C
C -_ _ _ _ _ _ _

C
C FUNICTIONI: THIS SUIROUTIME PRINTS THE ON-OMlR REPORT
£ NJ THE 0U ASSETS REPORT.

C STATUS: SU1ROII
C
C LRUCUAGE: FORTRAN LU

C REQUIRED SUBROUTINES: PRTRO,0U M ,ZR,TZERU r T ,TOTRL
C
C LAST UPDTE:

C
SUROUTU REPT17

C
REAM4 X14,17),Y14,151

C
CONIN /XtCXZ/ IIRDER(17),MNOR(4,17),IRSSET(15),ASSETSI4,15)

C
EQUIVALEIL (IJNRI,X),(RSSES,Y)

C
CALL PRCEIII)

CALL SZERO
CALL TZRO
CALL IRfJII17,' ON OMlE PR REPURTE] ',27,X(l, 1),4,15,1,28)
CALL! WT(17,' ON WIDER PR FUNDED ',27,X(I, 2),4,15,0,28)
COLL URTRWI(1?,0 ON NO CONTRACTOR ',27,X(1, 3),4,15,1,28)
CALL. ITRH(171 ON CRIER PR FIUlDED - WN ',27,X(1, 4),4,15,6,28)
CALL. WTROMI 17,' ON NOi CUITT - MAN ',27,X(1, 5),4,15,1,28)
CALL WIIER ('-1)
CALL. SUIiTiL(,1 TOuTLW O IR RSSES ',27)
CALL 131 (1)
CALL SmRo
CALL ERTROU(17,' 1SF SERVICERDLE 0,27,X(1, 61,4,15,1,281
CALL WRIROV(17,' ISPF WISEICEADLE ',27,X(I, 7),4,15,1,28)
CALi ERTVOUI1,1 1SF TIE ',27,X(1, 81.4,15,0,281

it150



CALL UNE ('-'1)
CALL SUITTUI,' TOTAL NE-IN ASSETS ',27)
CALL Low (I
CALL UNDER 1"=9

CALL TOIL (17,' TOTAL Ot ODER + ]U-IN ',271
CALL UIDER (=')
CAl PWUEBI7
ITE( 1,8121 S
ITE(17,NI)

CALL TZERO
COL SZERO
CALL IRO(117,' SER'ICFi LE WISE AND IPOT',27,Y(I, 1),4,15,0,281
CALL RTI I17,' SERUICERILE CONTRACTOR ',27,Y(1, 2),4,15,1,28)
CAL.L RTRUK711 SER'ICEREE itT T ',2,Y(l, 31,4,15,1,281)
CaLL LW ('-'
CALL SUDTIL(17,' TOTA& SERUICERILE PEACE ',271
CaLL BLNK (1)
CAL SZERO
CALL UR9fti17,' it DOSE SERUICEAL ',2,Y(1,141,4,15,I,28)
CL HRTRgIIT,' EN DEPOT SERUICERILE ',27,Y(1,15),4,15,0,28)
CALL UNDR ('-')
CALL SUIT'I17,' TOTIL SERIQJIEILE ',271
CALL LR (II)
CALL MEll] V')

CALL TOTL (17,' TOL SERUICERKL ASSETS ',Z71
CALL 1 '-11)CALL ]LANK (1)

0 ~~CRLI. lii(I
ML SZERO
Cl. IETM7I9T,' UNSERICERIW ISE ',27,Y(1, 41,4,15,8,28)
M1L RTRU17,' UhS IERLE DEPOT ',27,Y(1, 8),4,15,0,28)
Cal HTROITK 17,' fSERUIICER.E CHTRCTR SCH',27,YtL, 5),4,15,0,28)
CLL 0II 17,' UIISERUICERLE CNTRCTR UfSC,27,Y(l, 61,4,15,0,28)
CLL HTROIKI?,' USER'ICERILE INTR1NSIT ',27,Ytl, 71,4,15,1,281)
CAIL it ('-'1)
CLL SITTL(17,' TOTAL ISERUiICEAILE PEACE ',27)
CAlL .n (1)
CAI SZER]
CALL HITRU(17,' U IPOT UWSERUICEAILE ',27,Y11,11),4,15,1,28)
CALL NDER ('-') I
CALL SUITL(17,' TOTAL UIS ERCELAE NOR ',27)

Cal LAW (1)~CALL UNDER V= I1

ClLL TUTL (17,' SIUICERKIEUNSMICAILE ',271
CALL iDER (1:)
CALL ILK ( 111

CALL SZERO
CLL ITOIIT ,' TECHHICL OR C f..IlCE',27,Y(1, 9),4,15,1,281
CALL ITROU(17,' UISRUICERILE 1RILMENT ',27,Y ,15),4,13,O,28)
CALL ETOI7,' M KJ IN FRON OI]M E L',27,Y(,12),4,15,l,181
CaLL HRTRNIlT,' liSERUICEAILE IOTh ',27,Y(1,131,4,15,0,28)
COLL WDER ('-'I
CALL SUITTL(L7,' TOIL OTHER ',27)
CiI Ml (1)

CALL TOTAL (17,' TOTAL SSTS ,271

Off FOw llT('',/i///I,X,'W1-O R REPORT',"') 1
Ol FUIHRT(27X,' RSTER ITEIS UNIER ITEMS COST TO REPACE',

n* ' COST TO EPIR', ,
I 27X,' '

802 FORNTI'',,//,//,IX,' RSSET REPT,//,'
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C 'IREPTI7 ' OPTIONAL REPORT 17
C
C"
C
C FUNCTIONW: THIS SUIROUTIME PRINTS THE ON-OR R REPORT
C AND THE ONHAND ASSETS REVORT.
C
C STATUS: SUDROUTINE
C
C LA"NUA: FORTRAN IQ"
C
C REQUIRED SUBOUTII[S: PAGE, RTROIUHMIR, RII, S7ERO, TZERO, SUITTL, TOTAL
C
C LOST UPDATE:
C
C '3

SUIROUTIIE REPIT7
C

REAL4 X(4,17),Y(4,151
C

CMWO/OLOCIZ/ IORKR(17),MIRR4,17),ISSET(15),RSSETS(4,151
C •

EQUIRLINE (OI,X),(RSSETSY)
C

CALL POWE17)
WITEI17,801
ERITE(17,81)
cSULSZERO
CALL TZERO
CALL NRTRIOHiT,' ON ORDER PR REPORTED ',27,X11, 1),4,15,1,281
CALL ETRNI1,' 1, ORDER PR FUNDED ',27,Xfl, 2),4,15,0,28)
CALL IITROKt7,' 1O ORBR CONTRA.TOR ',?7,Xl1, 31,4,15,1,281
CALL ETRO(I1,' ON ORDER PR FUNDED -URN ',27,X)l, 4),4,15,0,28)
CALL IRTROHI17,' ON ORDER CONTRACTOR - ENO ',27,X(l, 51,4,15,0,29)
CALL UDER '-')
CALL SUITTL(1?,' TOTL ON ORDER ASSETS ',27)
CALL SZEiIO

CALL llTRI I17,' 1SF SERUICERILE ',27,X(l, 6),4,L5,S,.81
CiLL ETRO(17,' ISSP UNSERVICERILE ,7,XIl, 71,4,15,0,28)
CLi ETROUIIT,' ISSP TOC ',27,Xl, 8),4,15,0,28)
CALL iTRII017,' RECLNI TION SERUiICERDLE ',271X(, 9),4,15,1,28)
CALL RTROI 17,' RECLIITII UNSERVICEAILE ',27XI1,11),4,15,5,28)
M ETROII7,' REcL.IMiTIO TOC ',27,X(1,111,4,15,0,28)

CALL ETNi(17,' TERNIITION SERUICRE ',27,Xl,12),4,15,0,281
CIAL ETROV(17,' TERNITION UNSERUICERLE ',2?,X(1,13),4,15,0,28)
CALL ITRUNI 17,' TERNINATION TOC !,27,X1,14),4IS,0,,28)
LALI lTROKI 17,' W EXCESS SERVICEAILE ',27,X(l,15),4, 5,S,281
CALL ETRON(17,' RA EXCESS TN VICERIL. ',27,X11,16),4,15,0,28)
rCALL ETt17,' NA EXCESS T C ,27,X(1,17),4,15,0,28)
CALL UDER ('-')
CALL SUIT1T(17,' TOTAL DME-I ASSETS ',27)

CALL UN (=')
CALL TOT l7,' TOTAL ON ORE + WI-IN ',27)
CALL UNIER (I=')
CPU. PACE 1*71
WRITE(17,892)

RITE( 17.811
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CIx TZERO
CflL SZER0
CALl. IITROUII7,' SEW~ICERBLE IASE RN DEP97',27,Yl,1, ,1,,S
CALL ITfMA17,' SERVICEABLE CONIRVCITOR ',27,YII, 2),4,15.0,28)
CALL IURR(17,' SER ICEIE INTRAMIT ',27,Y(1, 3),4,15,0,29)
CALL UNtDER ('-')
CALL. SUUIT,' 11 TOWA SERViICEAILE PEACE 1,V7)
CALL EKVI (1)

CKL WTRQK(17,1 NN IASE SEROICEABLE '27,Y(1,14)14,15,0,281
CLL WTROM117,1 0f DEOT SERVICEABLE ,lY1Ii4IB,8
COLL WNDER ('-'1I
CALL SUITT~L?1,' TOTAL SERVICEABILE MAR ',271

al± KmK ('1)

CALL TOTAL (17,' TOTAlL SERVICEABLE M-S~ ',271
CALL UNDER V~~
CALL IRE (1)

CaLL I3TauK?, Wi umC L OAw 9,27,Y(1, 4),4,1510,281
CALL METR(17,' WISERIJICERILE KPOT ',Z7,Ytlg),,~,,8
CALL IITRUI(l7,' URSERV1CERILE CIITRCTR SCHJ',2?,YII, 5)14,15,0,28)
CALL IETtOI71,' WISERVICERILE CHIRCIR URSC',27,Ytl, 6194,15,0,28)
CALL VTOW"(7 UMSERVICERBLE INTMAIIT ',2?,Y(t, ,41Sa8
CAlLL UNDER ('-')
CALL SUBTIL(17,' TOTA UNSEM ICEA3.E PEACE ',27)
CALL RE (1)
CK SZERD
CRI. N*TROV(17,' U NEOT WISERVICEfAILE 1,27,Y(1,11)14,15,0,28)
CALL UNDER V'-,I
CALL StIITTL(17,' TOTAL WISERVICEAILE Ma 127)
CALL ILK (1)
CALL WODE ('='I
CALL TOTA (17,1 SERVICERILE4IIISERVICEAILE ',27)

CALL UNDER ('=1)0
CRLL in (1)
CRLL SZERO
CRLI. WTROVII?,' TECI1IICAL ORDER COR6LIANCE,17,Y(1, 91,4,15,0,281

CALL INTRMWI7,1 'ISERV IN[ RIIH r'J(RllAUL,27,YtI,12),4,15,1,8)
CR.L N6TN11, INISEUCE N OIN MW M ,271Y11,09i4,15,1,281

CaLL WOOE (1-')
CALL SITT~l?,'9 TOTAL OTHER ,7
CALL IRE (1)
CALL UNDER('=')
CALL TOTAL (17,1 TOTAl. ASSETS 21

I COLL UNDER1 V=9'
RETURN

833 FORh.TI'S,'uIX,IJI-ORBE REPRT',"/)
81I FINI)T(27X,' UlSTER IENS MURDER ITEMIS COST TO REPfi..CE',

I M CST TO REPIR',',
. I 271W

'---------------

892 FORIIT('1'/"/',//IX,' ASET REPORT',/')
END
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C 'IWROIme INSERTS COWAS INTO NUMBERtS

c RmcrION. THIS SMIR111TIME INSERTS COIIA INTO THE ARRAY
c O NUMBES PRISUTO IT MPRINTS TOOUT
C KONG MIJH MPE STUD ACCORIfK TO THE FIELI,
C '%tDTf4', MD BECILW, IIDEC', POWRN(ES
C SUPPL.IED. 11 HAS SE$ERA ENTIRY POINTS:
c
c UNDER UNDERLINES MI111 CHARACER 'ICHRRI
c ILAWK PRINTS IN' AnK LiINES
C SZERO ZER.OES OUT SUITOTAL ACUIILTOR
c TZERO MEots OUT TOM~. ALCUNU1OR
C ?AJDTTI. PRINTS OUT S1111011) RCUIILITOR
c TOTA PRITS OUT TOTAL OCEUNIITOR
c
C STRTUS: SUR ROU TIME

CLAII6UA. FORIRMi W

C
t PlEtl$IW1.~ SINGLE

t EQUIRE) %WmuINES: NONE

pC LAST UPDATE:

)r lNI SSXLN~glF12

DIN IR TR(123,IMTA(123,NUNIR(II,TOTLI(12,TOTRIZ(12)
£WITER STUDILEN

DAlTA IB1 i4H
DATA NINUS /IN1-
DATA ICOM IW 11,
DATA INT '1H1. /

C RT MUE /T02 Ifl W, 1M, IM1, IH5,1116, 1017lI8, 1H9/

IM I EQ. VGWTOILU 2 f'II

TOTIJOL2 1(80) 4SAVE I

2 Be 3 1=1,132
3 IffJVW:IIUIK

NCOJ[(STU,nl 11W
IMIEIII .EQ. ICO TO 71

C
L 41N1

lF(lKC 15,5,6
5 DO 53 1:1I,1

IFITRI 1)51,52,52
51 1INTRIMITT( - .5)

CC TO 53
SE IDRTIINT(OATRII 4.'

53 C011IIUE
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6 FNULTzFLORTt1u[EC3
N0 7 I:1,LEII

7 NRTR(DJ:NTR(D M16T

30 66 L:1l,LEH1
KEEP :[RJS(IITA(L1)I
IFIN =INIT + INIITH - I
NEXT 41FIN + I
IF(IDC .EQ. U6O O 11

Pr N DO I:1, IKC
J -IOIKEEP,1)I1
IIUF(IFIHNIfMlER(JI
KEEP =KEEP / 1s
IFIN :IFIN - I
IF(IFIR U1. INIT)CO TO 3

9CONTIME
13tF( IFIN):IPOINT
IFIN :IFIN - 1
IF(IFIN .LT. INIT)CO TO 31

C
16 NO 21 113

J -IO(KEEP, 11 J +S

KEEP =KEEP /11
IFIKEEP .EQ. I CO TO 56
IFIK zIFIN - I
IruFIN .LT. INIT)CO TO 31

21 UNhTINUE
131 FINI:I4 lJK
IFIN mIFhN - 1
IF(IFIN A~. INIT)GO TO 11

c
31 IFIN mII + uNI)T - I

N*4 J:INIT,IFIN

GO TO 66

51 IF~l0TRLA55,66,60
55 IF(IFIN .1E. INIT)CO TO 36

JIll IFIN - D10W

66 INIT 41EXT
71 [FU NIT UL. 1 .13. INIT ACT. 13211N1T=132

RmT

C UNDERLINE THE LRST LINE PRINTED.
C-

ENTRY~ MIER ([CHAR)
NOi7 1:1,132

71 IIU1:IK
K =ISTORT
DO N 1:1,1

N zIVHhT

1311K + DzICfR
75 K 4 +1

K Z4 +1

CTNX1550



GO TO 71

C PRINT IN' DR LINES.
C-0

ENTRY ILAK (N
DO 85 [:jlfl

85 ORITE(llmIT,831)IILNK
RETURN

C
C ZERO OUT SUBTOTAL ACCUNULATORS.
C_ _ _ _ _

ENTRY SZERO
DO 961I=1,12

86 TOTRLM 4.1.
RETURN

C
C ZERO OUT TOTRL. ACCUNULRTORS.

ENTRY TZERO
108971=1,12

87 1TTMID)4.1
RETURN

C
C PRINT SUITOTRL ACCUNUIRTORS
C-

ENTRY SUITTL( IUIT,STUI,LEN)
INO 881I=1,12

88 ITA(I):TOTRL1(I)
GO TO 2

C PRINT TOTRL. ACCUIIULPTORS

ENTRY TOTRL. (IUNIT,STUI,LEN)
80 89 1:1,12

89 DAT(1J:TOTRL2(I)
GO TO 2

C OUTPUT FIRNAT
C--
0 1 FORNAT(132A1)

ENO
C 'FLYMRS FLYING HOUR PROCRAN SUlRO)UTK~
C
C FRjITION: THIS SUB1ROUTINE READS FLYING HOUR PROGRFUI,
C COMP'UTES PEACETINE MlD WATINE FLIGHT HOUR
C REQUIRENENT FOR ERM NOHS, UH PRINTS FLYING
C PROMRA REPORT.
£
C STATUS: SUBROUTINE
c

CLANGUAM: FORTRAN IV
C
C REQUIRED SJBUJINES: IFETCH
C
C LAST (FINTE:
C-
C
c
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SUIROUTIME FLMlISPRIffT, JIYS, IDYS
C

LOGICL PRINIT
INTEGER1E4 MS(4),IP0IffT(1811,ITEMP(9)

C
COMM0 'LEKW 111HIgf3,36)IPFHIY(r3B 3,IIUHAC211)
CMHN /KOM/ IYR,JYTFH,PFHHR3R3,SRDSIIfDI,

CON iOCH LSTFSC(2g),LSTHS(2O1,LSTRLC(5,HmEFR(?,20),
U 1FXREF(50,21 1,JCOMT,KHT,LCW,NcOtJIT
u K~gUOS,HHFC,MULC,JVOUT(56 1,LKOUHITI)

CNNiu 'IINK TPRRIS(366),TVJ13661,P01S366),THOUS(366)

DiTO MPINT '1, 2, 3,4, 5,6,?7, 8, 9,11,11,12,13,14,15,
1 16,17,18,19,23,21,22,23,24,25,26,27,28,29,311

152311531,30134,31 ,316
jin INHE / 4IIDOfE/

c
IF(IY! .EQ. lIRERI (15,71613hI3
RM~ (35,IS1)IYERR
LU[S 4f

CREAD FLYING HOUR PRCI.

If REA (15,73111NSIPF,WHIER,X,ITEU'
IM(HSMI MEQ INIUCO TO 61
OILL IFETCHtt13,UlS,N1,l2,3, MOS, 11ENTH, I~KE)

N15 11:I,IUUS
I z35LIJM(fl)

15 £ONTU
GO TO It

23 IPFNIIWE):IPF
JK (IHIEX41U

TzTFH #Jl JPFJYIN)EX)
RU~T 4WER
Y lRCFT IX /1.1

10 25 J--,3
IFLY4HIT(ITMP(J)I uY .5) 0
10124 WA1,

K K +1I
IIIrHM(IfflEXKtJ=IFLY

24 CONTIPME
25 CONTINUE

P IFL INT(j~l~fITP4) I Y + .5)
1026 W1,3S

1111fl IUEXK1FLY
26o CONTNUE

IFLY tINT(ITEMP(5) a Y + .5)
111IIEX,31 ):IFLY

p 111INFU X,32):IFLY
IMWH31CIHDC,333:INT1ITEHPI6) uY + .51S
IIFHIIMX,34IZINflHEMPM1 V + .5)
IU1IIN ,35MMUTITEIP(B) IY .5)
INU16IN(Iz)IITEMP9) A Y .5
IMMH1ER .EO. 3)03T 10

F~~ V 4UNT(IFNIY(IWIE)l / RT
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IF(NOD(LINES,52) ANE. flOi-MI
IF(PRINTIML PRGE(G61
I F(PRINT)WI TE16, 801) JYR,H, I = , 30

I IPFN1(I"U), X, ((INFH1NINDE, A), A, 36)
LINES =LINES +4
Go To 10

60 TEN =TFH IJIMY
10 75 1=1,36

IHOURSIZ1
DO 65 K=l,NUNIIS

IHOURSID=IH0URSID + IVFHINILSTNISjK),I)
65 CONTINUE
75 COJNTINUE

THURS( I )IHQUUSl 1)
DO 81 1=2,IBNYh

80 flHOJIS(I):THOUIRS( - 11 + IHOJS(IPOINTII)I
RETURN

711 FORT1 IXM4A3,216,F6.2,9131
.01 FORIIT(IX,14)

C OUTPUT FONIITS
C

01 FORNTIFLYING PROCRON FR',5':',u,
* Ix,' PERCETIE ,4X,'IMRTII[ FLY WRY',/,
IiX,' FLY HRSIDAY',T34,991),/,
* IX,' '9x,1516,'

I IX,'ERCH NIIOLE',5X.' ERCH',4X,1516,/,
M INES #ACFT RUFT FLEET',SX,' ACFT',4X,' 31-45 46-0',

* '61-90 -120 -150 -180','
* IX,'- - - -', X,' -' 4X,15(' 'I

802 FWCRATI'1',2A4,16,F6.2,i6,sx,r6.2,4X,15.16,2(/,42X,15I6J)
El

C 'IWROPT' TINE REQUIRENENT FNT ION
C
C
C FWNCTION: THIS FUNCTION SIJ3PRO"P~ CORPUTES OPTINUN
C MIRT1NE IMMNORIES.
C
C STATUS: FUNCTION SUIIROCRAI
C
C LRINWU : FORRN IV
C

CLAST UFDATE:

FUNCTION MIROPT(I IYS,TWIF
C

11INIO X(I4I,IPIfiT(365,HORSI3f6I
LUGCIL ITO?

11fMW /ILOCKI/ IYR, JYR, TFH, PFH, IHUS (36) R, IS9 fDS, RI, 011,
* ~ ~ P 1 RIEPRP,ICUIINEFRN,KUNM IE, OW , P
I RERN, CONDH

CONlNlh /OC' NSN 4),WST, IALT, IPLT, LOST, ,P,CP, DCP,O,CO,
*ICP,FR,UWUSTIIP.T,II1T,IIL,IIL5,IILU,IILO,

CONNOR /leriii' LSVSC(20,LSTDIS(20SI,LSTALC(5I,NDXRE7,20),
* I~flH050, 21, P4T,CONT,LCOUNT, EUNT,

CON 'ftOCWX TPRRTS[ 366), TVALUI i 3 ,PIWIRS( 366), THOURS(366)
CONW I '101Y/ lEfflt 366), PIPE( 7S1 IPIPE(366 1, MITS(366),

IMTS(3661,REONHT .36t



C0

C
NIR IPOINT /1,2, 3, 4,5, 6,7, 8, 9. 10, 11, 12, 13, 14, 15,

N16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27 j28, 29, 3,
1 15131, 15i32,30133,34i34,31,35,2159W~

C
IF(IMY .EQ. S)CO TO N0
IFIDTOP MIW. 1IPLT .E. UITHP))GO TO 90
N0 21:11,36

INOURSIJ-l

11 IHOURSI1)HIIIIS(1 4 11119LSTRDSM(K) IWOMf1K
26 CORTINAE

C
SMIR(l)4.S
[RI :lIRT 4 lOST

C
OD =1.1
10 56 l:1,INys

SNWIRSI + D)-SIIOURS(I) + IHOURS(IPOINTI11I
RI =FR SHOUS +l1)

C
EW" FH a V aF iI3(IlRT1

XMICP7 a 3EPRP
us =NEW 2- MY~

C
DREFPR I F1 I P I ONIME1,IAIII
KOWNFKP i NEWR
a*m :pp- DCONfP

C
DEuf"F 11 l SHOURSIMS,JI - 131) + 1)0
1CONIjNICp I RN
931 :36lMI - KMh

C
REPRRR 11 r I SlINI(NRXI,1 - 19llI + 1)
WUHN:KP 11 MRERN

ODl =MDPR" - Xlmi

APRI 01S +RIS + il + RDi
WMMDT-IUXOLI,RI-APRI)

WMTSIRPT +.5
PHOIRS(D)POUII + SNOURS(1 + 11
IEIWh(1DlUIN1D + RD
VFPE(Il:FIPE(1 + AiS

FE(1 =IPEM1 + 83$
IUTSH11MITS(I + R11
WORTS(II:3'TS(1 + il
REQuTI11-4EWII) + WEIT
IF(IU'TS .1E. 1113CC TO 50

TPRMTS(U:=TPRTSII) + MUY
TUEU[()TU[(l + NIU CO~ST

56 CONTINUE
WNATWT +4.5
RETURN

91 3095 1=1,14
X(DZM.

95 CORTIN[

159



c M TlmE REQUIRM FUKTIOM.

c
c

FLKTIOH pESWT(IjRYSjTOPMTH1P)
c

DIREMION X(14)
c

LOGICFL STOP

CMN /LKW IWHIM(3,36), IM 210),m)"Rualf)
CM /LOCKI/ IYRJYIZ, IFHPFH, IHOM(36 1,RPARS9RISAII, R11,

RPRI,11VRP,1CW'Nm' Ko"IM'Duffocom,
Km' JECHDR

COW /LOCKC/ 0(4),CCSTIRLTIPLTIOST.W.VVKPQW ,
MKPFRURCOST91IRTIDRIIILIILSIILUIILDI

OWFRUKUSTIIRIIBRTIIL.IILSIILUIILO,

COW /JLODW LSTFSC(251),LSTOS(2001,LSTALC(5),NWU(70,21),
IFVH(51,21 1,JMWKCQUNTLCWKKM,
MIS, MFSCWKCvXOUMT(50) ILKOUNT(70)

EQUIURM(X(l),B)
c

PFH 4. 1
10 16 P1,10MIS

11 PFff =PFH + IPFHV(LSTRISIK)) 11 IQM(K)
INIVA AQ. UGO TO 91
IFUTW .0. UPLT AE. MIMAD T9 99
11 =FR PM
a =11 Imys
IRIS =INT + IOST

c
WYRP-41 It v 11 MIMUNMOINT)
KM=ICP I IREPRP
RIS =11W - SCOW

c
N:FRP--Bl I OP 11 MIN(INYSIfjll
Kmv=icp I SREPV
RDS =11M - SCOW

c
1RUM11 I P I F1100,11RYS - IND
1mw1cp I om
"I =IRM - Im

c
DRUMN I BP 11 WA(OIIMYS - iRn)
WMWV i VREPRR
RE ZIRM - NOW

c
NRI Als + RIS + st + Oil
PESOPT4M1(URJ-RPRD + .5
RETUIM

I SO 95 P1,14

95 CONTIME
PESOPT=M
PETURN

160



C 'STORTU' INTIL1ZS IICTIMUIES.
c

SJIUUTII STORTUI 11,12,3, thu, WITH, IFREEJ

1311)

It J8NT13E
12(WL TU)40
IFREE --I
RETUN

C 'I OE STORES Ml IfTE IN TRILE 11

SU1ROUII( ISTRE0, ITEN, 11, 12,13, IMR SLENGCTH, IREE)

1TE0114 ITEh(IIRI),111UR3,LEhlCTH),12tLENCTh),13(LEMTH)
IF(IVREE .EQ. SiRETURN I
N0 15 1:t,IIUU

40 15 11(1,IFME):ITERNI)-
11351 =1RISMUT1ERMILENGTHil + I
NEXT :1IFREE)
121 IFE W1 1135)
MINAS51 I:1jREE
IFREE =07
RETURN

C I IETCw FINS IT EM IN RAILE HIt M PUTS ITS INIEX IN'11INIX

SUIN E I1ET(1RUS 1,1 IW KThILE191M),tEMh

11351 =IFlJSIWJIIITEIII),LEITH)) + I
IN=E =13(11351f

21 MFINDX AQ. 3)RETURN I
N0 25 1:I,IIWs

IF(ItIINI() ANE. ITENI)CO TO 31
25 MONINE

31 INIE =121 INDEX)
GOrTO 21

end of file - reqmet executed 83 times

161



IV. MUNITIONS MODEL

A. Introduction

This section of the final report summarizes development of a Navyj

threat-oriented, air-to-air missile (AAM) prototype sustainability model. The0

munitions capability assessment model was developed according to the following

specifications;

The contractor shall develop a working computer model prototype
which relates requirements to current and projected inventories on
an individual munition-type basis. The model must be sensitive to
changes in key variables such as salvo size, weapon levels,
expenditure rates, and shifts in scenarios. In addition, the
model must be capable of handling substitution of less preferred
munitions for preferred munitions when thay are exhausted.

Synergy developed two types of these munitions models for the Navy. These

model types can be broadly defined as an R&D analytical and computer

programming effort in order for it to be operational. The applied model

focuses on obtaining roughly right answers as quickly as possible. The

applied model would utilize whatever standard Navy data were available to

determine air-to-air sustainability issued and yield immediate answers. It

also includes application of expert judgment. In contrast, the analytical

model was an unconstrained research approach to the problem that would obtain

these results. It allows sustainability to be analyzed in a much broader

context. The model is designed to encourage sensitivity analyses of key

variables such as salvo size, weapon loads, and expenditure rates. It allows

for substitution of less preferred missiles for preferred missiles when

preferred missiles are exhausted.

In this report, three Air-to-Air Missiles (AAMs) are used: the Sparrow,

Phoenix, and Sidewinder. The F-14 and F-4 aircraft are also used in this

example.
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B. Applied Model

1. General Description

The applied model focuses on taking standard Navy data on requirements and

inventories to mesh them into a quick turnaround sustainability assessment

model. This simplified model matches Navy AAM requirements to RFI inventory

in each period of the war.

Two sources of requirements data were analyzed in detail. One source was

obtained from the NNOR based on the Defense Guidance Scenario. A problem with

these data is that the missile requirements are calculated for the whole war

effort and are not time-phased. The essential problem to overcome using these
S

data is developing a methodology which time-phases these requirements.

Therefore, an algorithm had to be developed which time-phased the NNOR

requirements over the course of the conflict. A second source of data was

obtained from a CNA requirements model, NNTOS, which yielded requirements on a

weekly basis. This model's output thus required one to match RFI inventory by

missile to CNA requirements.

2. Application to DG Scenario

The number of missiles required for the conflict were obtained from the

NNOR. Two different confidence levels were examined--the 90 percent

confidence level and the 99 percent confidence level. The missiles were

assumed to be expended over the course of a war. Two different war lengths

were assumed--60 days and 180 days.

In order to time-phase the missile requirements, it was assumed that

missile requirements on a particular week of the war were proportionally

related to the amount of F-14 and F-4 combat flying activity. More precisely,
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it war. assumed that the proportion of total missile requirements fired on a

particular week were equal to the ratio of combat flying hours scheduled for

that week over the total amount of combat flying hours scheduled over the

entire course of the war.

To determine the combat flying hour profile required a determination of

which carriers were deployed to "hot" theaters. Next, It was necessary to

determine the number of P-14 and F-4 aircraft deployed to those carriers in a

"hot" theater. This information was obtained from official Navy planning

documents and CABAL.

In summary, the carrier deployment schedule indicates the number of

carriers that would be engaged on any day of the conflict. The deck-load of0

each deployed carrier indicates the number of sea-based F-14s and F-4s

available for air-to-air combat. The total aircratt available for air-to-air

combat also includes shore-based F-14 and F'-4 aircraft. The total F-14s and

F-4s available were multiplied by the number of flying hours the Navy expected

each aircraft type to fly on any particular day of the conflict. The product

of this multiplication yielded a flying hour profile over the course of the

war. Graphically, the profile could be depicted as:

Day of oflc
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The area under the flying hours curve represented the total possible

air-to-air flying hours available during the conflict. For each week of the

war, the proportion of total wartime flying hours accounted for during that

week were calculated. For days 35 to 42, or week number 6, this would have S
amounted to dividing the shaded ared into the total area under the following

curve.

Flying i•
Hours C
of A

F-14
and

F-4

I
B D

35 42 Days of Conflict

It was then assumed that missile expenditures would occur in direct

proportion to the flying hour schedule. Thus, if fifteen percent of the total

flying hours occurred in week number 6, then it was assumed that fifteen

percent of the total missile requirements would also be fired or consumed in

week number 6. This proportionality assumption was applied to all three

missile types and allowed for the calculation of the following graphs for both

the 60-day and 180-day scenario.

Missiles

I Phoenix

Sidewinder

Sparrow •

60

CASE I
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Missiles J

Phoenix

Sidewinder

Sparrow
I •,

180
CASE 11

Once the supplies available at the start of the war and the amount of

missiles per week required over the course of the war are estimated, supplies

are compared to requirements in each week. At the end of the week, missile

expenditures are subtracted from the missile inventory. This calculation

determines whether the conflict is sustained for that week for a particular

missile type and also enables calculation of missiles ready-for-issue in the

next week of the conflict.

For each missile type, the following sustainability display can be

constructed:

Missiles required

I ~ ~Losiles expended

Days of Conflict
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FY85 missiles ready-tor-issue inventories were calculated by subtracting

training consumption and the pipeline fill requirements from the sum of the

on-hand amount plus those that would be delivered by FY85. Such an analysis

was done for an assumed FY85 war.

3. Application to NhTOS Scenario

The same logic was applied to the NNTOS scenario as was to the DG

scenario. However, the NNTOS scenario did not require time-phasing logic, as

CNA analysts provided their estimates of missile requirements on a weekly

basis throughout the conflict. The same sustainability display was developed

for this scenario.
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C. Analytical Model

This section describes the analytical model which would be used to

calculate munitions capability. In includes conceptual framework and a plan

for a prototype automated version.

The conceptual framework begins with a number of simp.litying assumptions

in order to focus on the model's logic.

The simplifying assumptions are:

1. One aircraft type

2. One AAM

3. One theater

4. One target type

5. One carrier

6. No resupply, no procurement, etc.

In effect, this assumes one carrier flying one fighter type armed with one

missile type. These simplifying assumptions are made here for explanation

purposes. They are not restrictive and the model could be expandled to include

n items along any of the above dimensions.

The model can be run or entered from two levels: (1) by directly

specifying missile requirements, or (2) by specifying a sortie and/or target

profile and generating missile requirements. Level one of the model would be

roughly analogous to the applied model presented in Section III below. In

this analysis, we concentrate on the second level where missile requirements

are generated from sortie and target profiles.
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1. Inputted Variables on the Requirements Side

To develop a sustainability model, the specific variables must be

inputted. These variables describe the sortie profile, battle parameters, and

the relationship between sortie and target profiles. They are exogenous to

the model.

The Sortie Profile consists of:

* The number of aircraft at the beginning of the war.

* Either the average sortie rate per aircraft over time or
the number of aircraft scheduled to fly missions and the
average number of cycles the scheduled aircraft fly.

These variables would be used in generating the following curve (assuming no
sortie attrition):

Sorties
Planned Sortie Profile

Days of Conflict

The Battle Parameters are:

* Target intercept rates -- what proportion of the targets
will be intercepted.

* Sortie engagement rates -- what proportion of the sorties
will be engaged in battle.

* PlC rates, salvo size, launch rate, weapon-load, etc. -

variables which determine the performance of the weapon
systems.

* Sortie attrition rates, missiles lost due to attrition,
exchange rates, etc. -- variables which determine the
number of aircraft and missiles which will be lost in an
air-to-air war (AAW).

* The target profile -- the distribution of targets over the
course of the war.
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These battle parameters enable calculation of the number ot missiles that will

be demanded in order to eliminate all targets or some proportion of them.

Alternatively, these battle parameters would allow estimation of the number oi

targets that would be eliminated given a particular level of missile

expenditures.

The Relationship Between Sortie and Target Profiles:

The target and sortie profiles are either implicitly or explicitly linked

together. For example, more sorties are expected during thos times the

carrier group is under attack. Likewise, increased sortie activity is

expected when bomber escort-strike missions are scheduled. In both cases, the

sortie schedule would be positively related to the likelihood of increased

target presentation.

This estimation process could start with a target profile and not do a

sortie profile. For example, the number of missiles required to eliminate a

given number of targets (or some proportion of the targets) from the battle

parameter variables is determined. The total number of sorties required to

achieve our target-kill goals could also be determined. One could even back

,, further and determine which combinations of aircraft and sortie rates would

be necessary to meet the goal of flying the number of sorties scheduled.

Obviously, constraints on the sortie rate and aircraft force structure set an

upper bound on the sortie profile.

2. Developing Missile Requirements

Sorties flown from carriers are launched in cycles. Aircraft could be

seen as flying their sorties on an on-off schedule. They fly a sortie, return
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to the ship, and, if necessary, fly another sortie. In this case the sortie

rate for a particular aircraft could be nothing more than the number of cycles

that it is scheduled to fly. For simplification it is assumed that one-half

of the aircraft are scheduled for battles in odd cycles and the other half in

even cycles.

The first task of the day on the carrier is to ready the aircraft

scheduled to fly the first cycle. In terms of munitions, this means to arm

them with missiles. After the first cycle aircraft depart, the second cycle

aircraft are armed. Under the half-odd/half-even simplifying assumption, this

means that a component of the missile requirement will be to calculate the

number of missiles necessary to arm the scheduled aircraft.

If the carrier only planned to fly two cycles of fighters, this would

constitute the missile requirements for that day of the war. All of the

sorties scheduled for the day have been armed. However, if more than two

cycles have been scheduled, additional missile requirements may be necessary.

It is assumed that this is the case in this example.

After the second cycle aircraft depart, the carrier will begin to retrieve

the first cycle aircraft. The crew of the carrier will begin immediately to

prepare them for departure on the third cycle. To prepare them affects

munitions in two ways.

Aircraft will return to the carrier without a full weapon load,
representing missiles expended on their first cycle mission.
These "expenditures" must be replenished in order to arm the
aircraft for their next cycle sorties.

Aircraft will be attrited. This means that a replacement
aircraft, if one is available, must be armed. Initially, we will
assume that a replacement aircraft is available. The replacement
aircraft, of course, must be armed.
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Thus, the missile requirements per day will be made up of two components:

those missiles required to arm all aircraft before their first missions of the

day and those missiles required to replenish aircraft to fight additional

sorties, including arming an aircraft that has replaced an attrited aircraft.

Graphically, this could be displayed:

Number
of Total Requirements
Missiles

Days of the Conflict

: -Number of missiles required to replenish sorties.

E Number of missiles required to fully arm sorties
for the first scheduled sorties.

3. Missile Usage

Following the logic of the previous section, missile usage can be divided

into two categories: (1) Those expended in earlier (all but the last ot the

day) sorties and those expended on an aircraft's last sortie of the day. The

number of missiles required to be replenished will be equal to the number of

missiles expended on earlier sorties. Missiles expended on the last sortie of

the day will not be replenished and will not be added to the daily

requirements, as adding them to missile requirements would result in double
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counting. However, they must be accounted for because they must be subtracted

from the carrier's inventory.

Missiles will also be classified into two other subcategories:

" those fired at enemy targets;

" those lost and not fired at a target

This includes sortie attrition, missile "pickles," training fires,

double-fires (at the same target), etc. This second classification is

necessary to compute performance in terms of targets killed.

4. Inputted Variables on the Supply Side

The carrier's initial ready-for-issue (RFI) supplies are inputted into the

model. Included in these supplies would be missiles held on adjacent

munitions supply ships (AEs). The model does not distinguish between supplies

on a carrier or an AE. After each day of the scenario, the number of missiles

used is subtracted from the "beginning of the time period RFI." The resultant

figure becomes the beginning of the next period's RFI. The effects of

resupply are discussed in more detail later in this paper.

5. Sustainability

Sustainability analysis can be performed in three areas:

0 1. ability to sustain the sortie profile; 0

0 2. missile sustainability; and

* 3. ability to eliminate targets.
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These displays could look like the following; (Assume sustainability

fails on day t.)

Number

of ISortie Req.Sorties '

Sortie Cap.

I I
t Days of Conflict

Another way to track sustainability would be in terms of missiles. The 0

total number of missiles required to fly all sorties scneduled could be

tracked. This is shown on the following chart. Another way to track missile

sustainability is by missile type to generate separate curves or a "stacked" S

missile sustainability curve.

of Missiles Required to
Missiles 

Fly all Sorties
Mi s 

Scheduled

I X

I\

Missile Cap..

t Days of Conflict
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Finally "sustainability" could be evaluated in terms of the number of

targets killed or percent of threat killed. Whether this is called

sustainability or performance is relatively unimportant. Because the ultimate

goal of the air war is the elimination of threat, the analysis gains

significantly if such a tie-in is allowed.

Once battle-field parameters have been entered, the number of missiles

fired at enemy targets is known, the expected number of targets that would be

that would be eliminated can be calculated.

The following output display could be presented:

S
Number

of Targets engaged
Targets

Targets expected to be

killed if all sortie
requirements are S
met.

I t .
i I N

t Days of Conflict

At time t, the sortie capability fails to meet the sortie requirements.

The immediate effect of this shortfall is a reduction in the target

elimination rate.

1
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D. Prototype Automated Model

1. Characteristics

The prototype model focuses on three aircraft, the F-14s, F-4s, and F-18s

carrying AAMs. Three AAMs are considered -- Phoenix, Sparrow, and Sidewinder.

Carrier deployment and air-to-air combat takes place in three theaters. Each

theater is treated as an independent entity. This allows for a wartime

scenario which can occur simultaneously or sequentially in any or all

theaters. From a technical standpoint, this means that there are three

sub-models within the prototype, one for each theater. The underlying

analysis for each theater is effectively the same. Worldwide analysis simply

means "summing" all theaters.1

Resupply to a particular theater can be from intra-theater supplies or

from CONUS inventories. The model treats CONUS inventories as those

inventories not assigned to a particular fleet. It is assumed that the

analyst knows which fleets are assigned to which theaters, and thus can

calculate theater-wide inventories.

CONUS supplies are allocated to "hot" theaters first. If hot theater

requirements exceed CONUS supplies, then CONUS supplies are allocated to

theaters by "fair share" or proportionate logic.

There are two types of threats in the target profile. They are designated

as type T, and T2 targets. T, targets constitute threats against a

battle convoy. T2 targets constitute threats against friendly bombers. In

1 An expanded model could be developed that allows for a further

disaggregation. That is, the model could consider each carrier and land base
as a unique entity. This would represent the more detailed level of analysis.
The analysts could group these carriers and land bases into a number of ways,
each grouping effectively being a theater. In the prototype, we ignore land '

bases are ignored, only three theater groupings are used.
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each case, F-4s, F-14s, and F-18s are 7equired to eliminate the targets or

some proportion of the targets. The number of target types could be expanded.

The model allows for weapon load or load out substitution. Each aircraft

is inputted with a particular load out. This constitutes a vector of the

three missile types. As long as supplies permit planes to be fully loaded

out, aircraft are permitted to fly. However, if a full weapon load of optimal

mix is not obtainable, a substitute weapon load is permitted as an option of

the model.

As in the analytic model, analysis can be done at three levels; sortie

sustainability, missile sustainability and target performance.

Finally, the length of the war can be varied.

2. The Current Force Structure Matrix (CFSM)

The essence of the prototype model is keeping track of:

a. Aircraft on each carrier,

b. Munitions available to each carrier, and

c. Munitions available in the U.S. or distant depots. The matrix
on the next page illustrates the data required.

Each carrier's inventory of missiles along with its supply ships, would

be considered ready-for-issue. 1 Along with the carrier's munitions supply,

we would track information on the ship's deck load in terms of the number of

F-4s, F-8sa, and F-14s it contains and the fleet to which the carrier is

assigned.

I For the prototype, it could simply be assumed that all carriers "look"
alike in terms of RFI missiles and deck load. Or alternatively, it could be
assumed that all carriers can be grouped into two, three, or four groups.
Each carrier within a particular group can be assumed to be like all other
carriers in that group.
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CURRENT FORCE STRUCTURE MATRIX (CFSM)

FYXX

Status Missiles Deck Loads Fleet Assignment
Ready for Issue SP PH 5 F-4 F-14 F--18 PAC LANT EUR

Carrier #1 SPI PHI1  5 o 0o Y 1 0 0
I 0..

Carrier #2 SP2 PH2  SI2  0 X 0 1 0 0

Carrier #3 - - 0 0 1 0 0

- -- H-
Carrier #4 - - - - 1 0 0

Carrier - - - 0 1 0

Carrier *6 - - 0 1 0

Carrier #7 - 1 -- 0 1 0

Carrier #8 0 0 1

Carrier Ox SPx PHx Six 0 0 1

Inventory- I

Fleet aC SPp PHp SI I//// I / ///

Fleet LANT sP1 PH, SI// / i////
I/I/III I II

Fleet EUR SPe PHe SIe /II/I /,_ __J / / / J!_ / /
rlI/I/II I/I/II

CON c SIcUS I II I I I II
, , ,I I I / / / I I / / / /
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The bottom half of the matrix includes missiles that are not-ready-

for-issue. These supplies can be considered part of the pipeline. These

supplies include those controlled fleetwide as well as CONUS supplies. CONUS

is defined in the prototype as controlling supplies not assigned to a fleet.

Aircraft will not be tracked at land bases in the prototype. Conceptually,

however, land bases could be considered in the model as carriers.

The CFSI will be tracked on a year-to-year basis. If no war is

encountered in a year, the initial matrix will be adjusted to reflect

peacetime missile consumption and new physical procurements. Changes in deck

loads such as replacement of an aircraft, will be reflected in the relevant

year.

Once a war scenario is begun, the matrix will be calculated on a

week-by-week basis or whatever time period is chosen. Additional information 0

will be required, the most important of which will be the theater location of

a particular carrier. Conceptually, this means that during a war year, the

CFSM will add extra columns, each additional column representing a theater.

Like the fleet variable, those carriers in a particular theater are

expected to have a value of 1 under the appropriate column. This is shown on

the expanded CFSM on the next page. Missile and sortie capabilities for a 0

particular theater are determined by aggregating over all the carriers

deployed to that particular theater. It is possible that a carrier is in

transition from one theater to another or not engaged in any theater. In such A

a case, it is denoted that the carrier is not deployed in any theater. This

would include carriers drydocked for repair, etc. In the expanded CFSM, a

carrier not deployed to any theater would have zero values in all the theater

columns. Carrier #7 on the expanded CFSM chart is an example.
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EXPANDED CURRENT FORCE STRUCTURE MATRIX (CFSM)
FYXX

Wartime Scenario
Theater

Status Missiles Deck Loads Fleet Assin ment Assinent
Ready for Issue SP PH SI -F F--14 -- 8  PAC LANT EUR i T2 T3

- Carrier #1 SP1 1  SI 1  0 0 Y 1 0 0 0 0 1

Carrier #2 SP2  PH2 S12  0 X 0 1 0 0 0 0 1

Carrier #3 - - -Z 0 0 1 0 0 0 1 0-

Carrier 4- - 1 0 0 0 1 0

Carrier5 0 1 0 0 1 0 -,

Carrier #6 - - -- - -0 1 0 0 1 0

Carrier #7 0 1 0 0 0 0
-- - - - - - q -- - -

Carrier #8 0 0 1

Carrier #s SP PH. ,__ 0
Care. . .] 1 01 1 ,

FleetAC SP• I// I/ I

FleetrANT SP 1  PH1  f I

- I -_-- ..~LLL LAW I J--- LJLL,oI/I//, I///I //

Fleet SUR Spe P~ Sze I/ /I/ // /,

Comus Spc PHC sic I/ Il f/ I //
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An stated earlier, the CFSM during the wartime scenario will change on a

week-by-week basis. Initially, on D-day, the matrix will be frozen for the

year in which D-day occurs. As the war proceeds, the matrix will change to

reflect missiles fired, attrited, etc., and also to reflect changes in carrier

deployments.

Additionally, a mathematical algorithm is required to reflect fleetwide

and CONUS inventories advancing to the ready-for-issue status. This simply

means developing i pipeline equation which lags the transfer of inventory from

the fleet depots or the CONUS depot to a particular carrier. The model can

accomodate both "hot theater" and "fair share" logic.

Hot theater means that any carrier or group of carriers involved in combat 0

has first crack at supplies from its fleet or CONUS. Fair-share means that in

a case where inventory supplies are insufficient to satisfy every carrier's or

fleet's demands, the supplies are proportionally shared among the users in

accordance with their requirements.

3. Variables Requiring Inputting

In order for the prototype to have the capability to allow Navy analysts

to build their own scenario, the following variables or variable distributions

must be inputted for each theater.

a. Carrier Deployment Schedule

It also assumes that each individual carrier can be tracked to a

particular theater on a particular day, unless it is assumed

AD
initially that all carriers are alike.
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Number of
Carriers

Theatre 3

T -'eatre 12

Days of Conflict

b. Aircraft Deployment

Using the carrier deployment schedule, the aircraft force

structure can be determined on a theater basis over the course of

the war. These distributions represent the maximum number of

aircraft available to each theater. Over the course of the war,

it would probably be adjusted downward to reflect attrition.

Number of Number of Number of

Aircraft Aircraft Aircraft

F-14s F-1-4s

F-4s F-4s F- 14s

Days of Conflict Days of Conflict Days of Conflict

Theatre 1 Theatre 2 Theatre 3

4. Calculating Requirements

Both the sortie-generation approach and the target profile approach can be

used to calculate requirements.

a. Sortie-Generator Approach

A sortie profile could be generated by inputting a sortie rate for .

each theater on each day of the war. The number of aircraft

scheduled to fly missions each day and their "cycle" sequence

could be translated into the sortie rate.
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The type of mission and the number of sorties to be flown could

also be specified. That is, a distribution of sorties could be

specified to be flown against type 1 targets and type 2 targets.

This approach would yield the following distributions:

Number of Number of Number of
Sortie Sorties Sorties

~12T2
F-14 T2  1F4

TI1F-.4 T 1  IF-14 T1

F4I _ _ _ _ _ I_ _ _ _ _

Days of Conflict Days of Conflict Days of Conflict

Theatre 1 Theatre 2 Theatre 3

These distributions could be used to determine how many aircraft

would be armed, how many would be required to be replenished, etc.

It would involve taking this distribution and reapplying the logic -0

developed in the previsou section.

b. Target-Profile Approach

A second approach woul~d be to input in each theater the target jo

profile expected for that day of the war. Also inputted would be

battle parameters such as Pie, intercept rates, engagement rates,

exchange ratios, etc. *Frcm those parameters, the number of

sorties required to eliminate that day's engaged targets (or some

specified proportion of those targets) would be inputted. For

each theater, the number of sorties required to meet the target

kill goals could be generated. A sortie profile generated above

the maximum sorties that can be flown implies a force-structure

constraint.*
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In summary, ror the target profile approach the number and timing of

targets or threats expected to occur are entered for each theater. Given a set

of battle parameters, the number of sorties required to achieve the target

kill rate can be generated.

5. Calculating Missiles Used

Whether the sortie-generator approach or the target-profile approach is

used, the same logic that was developed in the analytical model is contained

in prototype in terms of missiles used. In each period, calculations are done

for;

a. Missiles fired at targets; and

Missiles lost due to attrition of aircratt, ships,
b. duplicate fires, etc.

6. Sustainability Analysis

Each day the number of missiles required to fly the day's sorties is

determined. If the number of missiles are available to meet those

requirements, the conflict is sustained through that day.

If the missiles are not available, the conflict is not sustained.

However, it is possible to build a s cond level consideration. This may allow

for load-out or weapon load substitution. For example, the supply of

sidewinders may run out. Aircraft may be allowed to substitute sidewinders

with other missile types. Missile substitution would enable the conflict to

be sustained for a longer time period.

The same sustainability curves with respect to sorties and missiles

developed in Section II can be generated for the prototype. However, they

could also be generated for each theater as well as be disaggregated by
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missile types. Worldwide analysis can be performed by summing over all

theaters. Lastly, a detailed target performance profile could be generated

for each theater.

Displays for the following sustainability analyses could be generated by

the prototype for each theater and, or course, for all theaters summed up: 0

a. Sorties, including a separate analysis for F-14 sorties,
F-14 sorties and F-18 sorties;

b. Missiles, including a separate analysis for Sparrows,
Phoenixes, and Sidewinders; and

c. Target kill performance profile, for T1 , the T2 threat
type.

At the end of each time period, after the sustainability analysis and

targets killed performance analysis have been conducted, the CFSM is adjusted.

The primary adjustment is to reduce all carrier missile loads by the number

expended, including those lost due to attrition, etc. In addition, new

supplies of missiles from the fleet depot have to be added to the appropriate

carriers, and, of course, deducted from the appropriate supply depot.

Finally, changes in carrier deployments from one theater to another, or from

"transit" to a theater, must be made to the CFSM. After all these adjustments

are made, the resultant matrix is the CFSM for the next period of the war.

7. Additional Options in the Prototype

a. Sortie Attrition

The number of aircraft that will be lost in a particular day can

be estimated. This requires the inputting of an exchange ratio of

some sorts. These aircraft can be deducted from the appropriate

carrier's deck load. This may require the remaining planes to fly

at a higher sortie rate in order to maintain a required sortie

profile. This may be a theaterwide problem and not necessarily
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specific to a particular carrier. That is, attrited sorties will

require aircraft on all carriers in a particular theater to be

used more intensively. Of course, aircraft attrition could lead to

a force structure problem which means that there are not

sufficient aircraft to meet the requirements.

Lastly, a resupply of aircraft logic could be built into the

model. As a carrier's aircraft are depleted, new fighters are

dispatched from fleet inventories, if such "supplies" actually

exist.

b. Float Attrition

The CFS4 allocates all float inventory to a particular carrier.

It is important to keep in mind that these inventories represent

both the carrier's on-deck invento'ies and these inventories on

adjacent AEs. It is assumed that all AE supplies can

instantaneously be loaded onto the carrier. 1 A float attrition

factor could be added that effectively reduces AE supplies due to

AE attrition. Such a factor could be tied to target kill

performance of T, threats. The worse that the T1 kill

performance is, the greater is the loss of AE inventories due to

attrition. Such logic can also be expanded to carrier attrition.

1 It is also assumed that an AE's supplies can be loaded onto any carrier
within the same theater. This assumption is implicit in the "aggregation
logic" when theater supplies are obtained by summing the supplies of all
deployed carriers to that theater.
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C. Float Inventory Requirements

The model could be constrained so that a requirement is built into

it that carrier and AE inventories never fall below a specitied

amount.* The amount represents the minimum level required for the

carrier to defend itself against an attack~. Such logic would be

tied into the resupply module of the prototype. This would

effectively mean that pipeline movements of missiles are allocated

first to ships below a "safety net" figure; then to "hot

theaters", and finally on the basis of "fair share."

1871



V. FUTURE DIRECTIONS

A. Introduction

The methodology that is described in this report is an excellent basis for

continuing capability assessment. This section describes a framework for

expanding the work to extend its applicability to different logistics

components, different aircraft, different Navy offices tor use, and wider

applications of the model.

This expansion path focuses on the CAPLOG Model. It presents a series ot

model expansions which include incorporation of an expanded version of the

munitions work presented in this report. In addition, expansion of this

capability assessment modeling would be greatly enhanced by a comprehensive

Navy logistics capability and requirements model. This section describes such

a capability overview system and then lists refinements to the CAPLOG Model,

including incorporation of munitions.

B. Navy Capability Overview System

Step 1 - Design a Navy Logistics Capability and Requirements Oversight
Module as Part of the CAPLOG System

Develop a manual prototype information acquisition and integration system

for OP-964 and for NAVSUP to collect logistics capability information system

on all aspects of NAVAIR and build preliminary working hypotheses of numerical

results based on expert judgment, existing logistics capabilities for major

logistics input factors including reparable spares, munitions, TRAP,

maintenance manpower, consumable spares and other factors.

The system will have the flexibility to include multiple sources of

information within the Navy ranging from information on specific battle groups

to Navy-wide information about certain logistics inputs. The system will
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focus on aggregate supply characteristics for individual weapon systems and

take account not only of existing capabilities but those that might be

logically forecast to exist as a result of past and projected resources

applied to various problems. This capability will take a graphical approach

and address the information requirements of the Materiel Readiness Reports and

the major warfare roles of the Navy. Undertake preliminary and exploratory

steps to automate these capabilities and explore automated methods of linking

the individual pieces of capability information obtained through this process.

Focus attention on this method as a vehicle of stating concisely the needs

for information the Navy has and exploring uses of this tool to prioritize

information gathering and research efforts.

Step 2 - Revise the Preliminary Methodology and Begin to Implement It with

Realistic Data and Expand the Automation

Thoroughly revise and augment all methodology project concept developed in

Step 1 based on the preliminary results. In addition, augment the analysis so

that it could be used not only for resourcing but also for crisis management.

Identify a reasonably wide range of contingencies and circumstances affecting

logistics capabilities. Develop crude working hypotheses based on expert

judgment, likely results for each, focusing on order of magnitude of the sizes

of problems of differnt sizes, using this methodology to insure large and

high-priority problems are addressed first. Lower magnitude problems that are

critical are dealt with in a balanced and comprehensive fashion.

Expand the automation of preliminary results and explore automated

linkages, particularly where aggregation of individual unit or battle group

results are required for fleet commands or for Navy-wide analysis results.

Initial versions of this work will be forced to be completely consistent with

189



NAVSUP requirements in funding decision analysis. They will also be used to

analyze operations plans from a logistics point of view.

Step 3 - Explore Decision Applications of the New Approach

Identify two or three major policy, doctrine, resource requirement, or

resource priority-application decisions that the Navy is considering or that

are suggested by preliminary analyses in the modeling approach. Work with

Navy program offices and with Navy programmers on these real-life situations

they are facing and utilize the conceptual approach, the manual graphics

results and possibly quick-response automated products to test the methodology

and see whether assistance can truly be offered to practical situations.

Step 4 - Balanced Program Analysis

Develop automated methods to simultaneously show Navy capabilities for

reparable spares, munitions and POL.

C. CAPLOG Expansion

The possibilities for expansion of the CAPLOG Model are listed in separate

steps as follows.

Step 1 - Expand Coverage of the CAPLOG Model to Other TMSs

The data base development work that was done for the F-14 must be repeated

for four to five other major battle-group aircraft. This expansion will build

upon the P-14 work and incorporate improvements in the data base extraction

procedures resulting from the F-14 data-scrub effort. These adcliton TMSs

should be incorporated into the CAPLOG Model, in the following priority: A-6;

S-3, A-7; and P-3. In addition, an initial survey will be done to determine

if adequate data are available for the F/A 18. If data are available for this
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weapon system, it will be added to the data base between the S-3 and the A-7.

As part of this task, the indenturing problem and its relationship to common

spares will, be addressed.

Step 2 - Develop a Methodology for Including Consumables

Into the CAPLOG System 0

A methodology needs to be developed for including consumable spares in the

CAPLOG Model. This will require investigating indenturing relationships

between consumable and reparable spares. These data presumably exist to make 0

the linkup in ASO data systems. If these data are not available to allow

explicit linkages to be developed, an alternative factoring methodology will

be employed to develop a feasible alternative approach for including S

consumables. All data bases or algorithms used in the approach will be

documented.

Step 3 - AVCAL Analyses Using the CAPLOG Nodel

Using the P-14 CAPLOG prototype, specific analyses will be developed for

one AVCAL and capability estimates provided for one battle group. Specific

issues to be addressed include the likely benefits of full versus partial

AVCAL's. In addition, the work will provide alternative capability assessment

based on the efforts of having more than one AVCAL operating together. These

synergistic AVCAL effects have not yet been studied in the necessary detail.

This task will include a listing of assumptions, input data, and methodology.

Step 4 - Continued CAPLOG Testing and Refinement

The existing CAPLOG prototype will be used to continue a number of runs

under a number of different likely scenarios and situations in the Navy.

Experts from NAVSUP, the operation community, and other areas of the Navy
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deemed relevant will be consulted. These runs will help to develop a better

baseline set of assumptions and circumstances which then can be applied to all

TMSs when the data are available.

In addition to the testing of the model, logic improvements are required.

A more sophisticated flying program input module is required. This will aloow

changes to be made more easily in the flying program, and a more

straightforward interface between these flying programs and the CAPLOG Model.

In addition, specific algorithms to handle cannibalization in the model will

be investigated in conjunction with NAVSUP personnel to develop a more

realistic Navy set of assumptions for how to handly cannibalization in the

CAPLOG Model.

Step 5 - Use of the CAPLOG Model to Suggest Required Changes to the NAMSO
and ASO Data-Collection Systems -

It has long been clear that some improvements will be required in Navy

data-collection systems for reparable spares if a true capability-assessment

system is to be developed. The CAPLOG Model is an extremely useful tool for
0

determining which data elements are sensitive and which require change

immediately. Data elements will be identified which are acceptable but which

could use long-term improvement. Using the CAPLOG Model to run sensitivity

runs in conjunction with detailed work and interviews with NAMSO and ASO

personnel will yield a CAPLOG master data base plan. This master data base

plan shall include a set of necessary steps to improved Navy data-collection

system to support credible capability assessments. This plan will include

priorities and magnitudes of the problem and recommended solutions. It will

present options for time-phasing and the specific benefits of making the

improvements and specific costs of not making the improvements in terms of
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credible capability-assessment results. This plan will be fully coordinated

with NANSO and ASO personnel and with any ongoing Navy efforts to improve

these data.

rStop 6 - Integration of the CAPLOG Spares and CAPLOG Munitions Work

Specific linkages will be developed to provide a balanced program

framework for CAPLOG modules. This will also show how consistent operational

activity levels can be fed into the munitions and spares side to generate

consistent capability charts for tying the capabilities of both resource

areas. This work will be done manually initially with an automated linkage

program specified. .

This work should include the linkage methodology and show prototypical

results in a balanced format of combining real results in one set of charts.

Step 7 - Develop Linkages Between the Initial CAPLOG Prototype and ASO
Budgeting and Procurement Procedures

A set of linkages could be developed between the outputs of the CAPLOG

Model and the current methods of requirements determination and procurement.

These linkages will allow a prototype reconciliation between the outputs of

the model and the official Navy requirements determinations.

As a result of this effort, algorithms and methodology will be specified

which provide these linkages and reconciliations. In addition, a set of

recommendations as to how NAVSUP and ASO could, in a prototype fashion,

develop a more capability-oriented requirements-determination process which

would allow them to more explicitly link capability-assessment models such as

CAPLOG to their processes.
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